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Forerunner  of  Progress  in 
Mining,  Quarrying,  Construction 

With  output  each  day  averaging  more  than  1,0(K)  tons, 
the  operations  of  Evan  Jones  Coal  Company  at  Jonesville, 
Alaska,  65  miles  northeast  of  Anchorage,  are  spearheading 
the  rapid  advance  of  the  coal  production  industry  in  the 
territory.  Mining  activities  are  carried  on  under  Wishbone 
Hill  at  the  approaches  of  the  Talkeetna  Mountain  Range. 
The  coal  deposit  under  the  hill  is  in  the  Chickaloon  .seam— 
a  high-\’olatile  B  bituminous  coal  of  a  friable  nature. 

The  company’s  activities  include  both  underground  and 
strip  mining.  The  output  from  the  strip  mine  is  small.  Plans 
are  underway  to  increase  production  from  stripping  in  1954. 
In  the  underground  mine,  two  operating  methods  are  u.sed, 
the  standard  room-and-pillar  in  the  6-ft.  No.  3  seam,  and 
the  cross  pitch  in  the  20-ft.  No.  5  seam.  Blasting  in  these 
two  seams  with  20%  permissible  explosives  produces  close 
to  80  per  cent  coal. 

A  summary  of  the  methods  and  equipment  used  in  this 
coal  mine  in  .Ala-ska  is  presented  in  the  article  beginning 
on  page  103. 

e  o  o 

When  in  operation,  all  transmitters  of  radio  and  related 
radio-fre(juency  (RF)  services  create  a  field  of  electrical 
energy  in  the  air  surrounding  their  antennas.  Under  excep¬ 
tional  instances,  electric  blasting  caps  may  pick  up  enough 
of  this  energy  to  cause  them  to  explode.  However,  from  a 
practical  standpoint,  the  possibility  of  a  premature  explo¬ 
sion  due  to  RF  energy  is  extremely  remote. 

The  Institute  of  Makers  of  Explosives  published  a  pam¬ 
phlet  recently  which  contains  the  most  up-to-date  informa¬ 
tion  on  this  subject  available  to  the  editors  at  the  present 
time.  Please  turn  to  page  116. 
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In  recent  months,  the  operating  personnel  of  Bethlehem 
Steel  Company’s  plants  in  PeniLsylvania  have  been  wres¬ 
tling  with  the  problem  of  low  yields  from  metallics  charged 
into  the  furnaces.  Test  heats  showed  that  No.  2  bundle 
scrap  was  the  culprit.  .\n  intensive  inspection  program  was 
adopted  and  startling  revelations  were  uncovered. 

Numerous  methods  were  iLsed  to  open  bundles  for  in¬ 
ternal  inspection.  All  proved  impractical  for  reasons  of 
time,  low  production,  expense,  and  distortion  and  destruc¬ 
tion  of  the  contents.  Finally,  the  problem  was  solved  by 
blasting  open  the  bundles  with  small  charges  of  dynamite. 

description  of  this  unique  inspection  procedure  will  be 
found  in  the  article  on  page  108. 

0  0  9 

For  many  years,  at  varying  interx’als,  city  officials  of  Holy¬ 
oke,  .Massachusetts,  had  to  place  large  quantities  of  fill  on 
a  section  of  highway  which  crossed  a  swamp  650  ft.  long 
made  up  of  muck  and  peat  20  to  40  ft.  deep.  The  successiv'e 
fill  placements  would  gradually  sink  and  the  surface  of  the 
road  lowered  below  the  grade  of  the  highway. 

To  correct  this  situation,  the  State  Department  of  Public 
Works  awarded  a  contract  last  October  which  called  for 
blasting  in  the  swamp  muck  under  heavy  fill  placements 
until  the  fill  was  settled  on  a  secure  foundation.  The  pro¬ 
cedures  followed  in  .solving  this  troublesome  highway  prob¬ 
lem  are  included  in  the  article  on  page  112. 


A  review  of  the  Southwestern  Puerto  Rico  Project,  an  am¬ 
bitious  construction  program  for  the  development  of  the 
Island’s  water  resources  for  irrigation,  power,  and  water 
supply,  will  be  found  in  the  article  beginning  on  page  118. 
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R«inferc*<l  Primacord  (for  deep  holes 
and  resistance  to  abrasion)  connects  with 
the  Plain  Primacord  trunk  line  with  a 
simple  half  hitch,  pulled  up  tight.  The 
textile  covering  grips  securely. 

Use  the  brand  of  Primacord  that  meets 
your  needs  exactly.  In  addition  to  those 
mentioned,  there  ore:  Wira  Countarad 
Primacord,  for  deep,  ragged  holes;  and 
Plastic  Rainforcad  Primacord,  for  deep 
holes  and  unusual  wet  conditions. 


"For  branch  lines  I  use  a 

half- hitch -pulled  up  tight 

“The  detonating  wave  travels  along  the  Primacord 
at  about  four  miles  per  second.  At  that  speed  it  must 
pass  from  the  trunk  line  into  each  branch  ‘down-hole’ 
line,  where  it  detonates  the  charges. 

“You  can  see  why  these  branch  connections  are 
important  — why  they  all  have  to  be  tight  and  at  right 
angles  to  the  trunk  line.  And  that’s  where  textile- 
covered  Primacord  has  a  big  advantage.  You  can 
easily  make  these  branch  line  connections  with  sim¬ 
ple  half  hitch  knots  that  can  be  drawn  up  tight  and 
will  stay  that  way.” 

Ask  your  explosives  supplier  or  write 
for  further  facts  to 

THE  ENSIGN-BICKFORD  COMPANY 

Simsbury,  Connecticut 

Also  Safety  fuse  Since  1836 


The  mVED  and  MOOTED  DETOHATm  FUSE 
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Hoover  Dam  is  an  outstanding  example  of  tlie  manv  large  construction  proj¬ 
ects  which  Hercules®  explosives  ha\  e  helped  to  hnild.  The  nse  of  (*xplosives 
on  such  projects  calls  for  thorough  understanding  of  the  rock  formation, 
selection  of  the  correct  explosives  to  shoot  the  rock,  and  adetjuate  facilities 
to  supply  explosives  on  schedule.  Our  Contractors  Division  has  complete 
technical  and  cost  data  on  the  use  of  explosives  in  anv  type  of  construction. 
Hercules  also  has  .service  facilities  to  help  von  in  solving  mining,  rpiarrving, 
and  petroleum  problems  involving  explosi\'(*.s. 

HERCULES  POWDER  COMPANY 

Explosives  Department,  Kinfi  Street,  Wilmitifiton  .99,  DeUnvare 

HirntinKliiini.  Ala.;  Chicago,  III.;  Duluth,  Minn.;  Maxictnn.  Pa.;  Joplin,  .Mo.;  I.os 
Angi'li-s,  Call.;  Xcw  York,  N’.  Y.;  Pittsburgh.  Pa.;  Salt  Lake  City,  I'tah;  San  Krancisco,  Cal. 
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A  pm  strong  Robertson  IVfattli  ews 

PRKSIDKNT 

p(k:ahontas  fukl  company 

INCORPORATKI) 


A  Biography 

Tmk  success  storv  of  Arinstroiig  Robertson  Mat¬ 
thews  exemplifies  once  again  th<.‘  rewards  that 
accrue  from  the  application  of  sound  training 
and  wide  experience,  coupled  with  engineering  and 
organizing  talents.  His  appreciation  and  understand¬ 
ing  of  his  fellowmen  are  reciprocated  hv  the  admiration 
and  loyalty  of  his  associates. 

“.\rmv,”  as  he  is  known  to  his  friends,  was  horn  in 
Nash\ille,  Tennessee,  May  8,  1902,  the  son  of  Harley 
and  Edine  (.\rmstrong)  Matthews.  His  parents  are 
of  colonial  ancestry:  the  .Matthews  family  were  early 
.settlers  in  X'irginia,  and  the  .Armstrong  family  in  .Mary¬ 
land.  .After  finishing  the  sixth  grade  in  a  local  public 
school,  .Army  completed  his  college-preparatory  studies 
(hiring  the  next  fix  e  years  at  .Montgomery- B('ll  .Academy 
in  Na.shyille.  Following  his  graduation  from  the  .Acad¬ 
emy,  he  went  to  A’anderhilt  Unixersity  in  Nashxille. 
-At  the  (“iid  of  the  freshman  x'ear,  he  transferred  to 
Lehigh  Unixersity  at  South  Bethlehem,  Penn.sxlxania, 
and  xx  as  graduated  xyith  the  class  of  1925,  xx’ith  a  degree 
of  Kngintvr  of  Mines. 

Armx'  xx’eiit  to  xxork  for  the  first  time  at  the  age  of 
sixteen,  as  a  night  substation  operator  for  the  Nashx  ille 
Railxxax'  and  Light  (.'ompany.  Later,  during  summer 
xacations  trom  college,  he  xxas  emplox'(‘d  on  xarions 
assignments  at  the  Indianola.  Pennsylxania,  mine  of 
inland  Steel  Companx’. 


Soon  after  graduating  from  Lehigh,  .Army  accepted 
a  position  xx’ith  Tennessee  Consolidated  Coal  Company 
and  xx'as  placed  in  charge  of  the  company’s  engineering 
projects.  .After  a  brief  period,  he  left  Tennessee  Con¬ 
solidated  to  return  to  Inland  Collieries  Company  for 
special  duties.  Shortly  thereafter,  he  became  associ¬ 
ated  xx’ith  (Consolidation  (Coal  Company  and,  for  the 
next  three  years,  xx  as  a  member  of  the  staff  of  its  en¬ 
gineering  department. 

In  1929,  he  xx'as  moxed  into  the  operating  end  of 
(Consolidation’s  actixities,  becoming  dixision  superin¬ 
tendent  of  the  company’s  Pocahontas  Nexv  Riyer  Di¬ 
xision,  xx’ith  headejnarters  in  Coalxx’ood,  West  A’irginia. 
Later,  he  xvas  transferred  to  the  company’s  Fairmont 
Dix  ision  in  the  same  capacity. 

He  left  Consolidation  Coal  Company  in  1933,  to  join 
the  engineering  staff  of  The  Philadelphia  and  Reading 
(Coal  and  Iron  (Company.  .After  txx’o  years  in  the  anthra¬ 
cite  field  xx’ith  P&R(C&1,  he  resigned  to  accept  the  job 
of  manager  of  operations  for  Cloxer  Splint  Coal  Com¬ 
panx'  in  \Wst  A’irginia. 

AA’hen  Clox  er  Splint  (Coal  Company  xx  as  sold  to  Pitts¬ 
burgh  Consolidation  (Coal  Company  in  1944,  .Army 
became  associat(‘d  xx  ith  (Clinchfield  Coal  Corporation 
as  exeentixe  xice  president.  Txvo  x'ears  later  he  xvas 
elected  president  of  the  corporation.  In  1951,  he  re¬ 
signed  from  the  (Clinchfield  organization  to  accept  the 
prc'sidencv  of  Pocahontas  Fuel  Company  Incorporated, 
Pocahontas,  A’irginia,  the  position  he  holds  at  present. 

.Armstrong  Robertson  .Alatthexxs  married  Elizabeth 
Sampson  on  June  10,  1937,  at  Harlan,  Kentnckx'.  They 
have  one  daughter,  Elizab(‘th  Bentley  .Alatthexxs.  The 
family  home  is  at  725  Heatherxxood  Road,  Blnefield. 
AA’est  A’irginia. 

Mr.  Matthexv.s’  chib  affiliations  include  the  Engi¬ 
neers,  the  Metropolitan,  and  the  L^ptoxvn  in  Nexv  A’ork 
(City,  and  the  Lhiiversitx'  and  the  Blnefield  Country  in 
Blnefield.  He  is  a  member  of  Sigma  Chi  Fraternitx'. 

.Army  has  been  an  enthusiastic  hunter  and  fisherman 
since  boyhood  days.  In  recent  years,  his  actixities  in 
fields  and  streams  have  been  limited  because  of  the 
demands  of  his  business  responsibilities.  Hoxx'ever, 
xx'hen  time  and  opportimitx’  permit,  he  still  finds  relax¬ 
ation  in  (jnail  and  duck  shooting  and  in  fishing. 
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Editorial 


Blasting  wStb  Dynamite 
Aecelepates  Fill  Settlement 

Some  years  ago,  the  eonstruction  of  a  highway  over  a 
swamp  required  suecessive  placements  of  large  quantities 
of  fill  material  over  the  right-of-way  until  the  weight  of  the 
fill  penetrated  the  soft  ground  and  a  solid  foundation  for 
the  highway  w  as  secured.  This  procedure  often  took  years, 
causing  delays  in  permanent  road  construction  plans  or, 
more  often,  failure  to  produce  a  satisfactory  highway. 

In  recent  years,  dynamite  has  be«‘n  used  with  such  success 
for  fill  acceleration  in  soft,  mucky  soil  that  its  introduction 
has  re\  olutionized  embankment  construction  in  many  local¬ 
ities.  The  article  beginning  on  page  112  of  this  issue  pre¬ 
sents  factual  data  on  how  the  use  of  dynamite  made  possible 
the  construction  of  a  modern  roadway  oxer  a  deep  swamp 
in  Holvoke,  Massachusetts. 

Highway  engineers  attempt  to  avoid  roadway  construc¬ 
tion  over  soft  ground.  However,  in  .some  instances,  there 
are  no  alternatives  and  roads  have  to  be  built  over  swamp 
land.  With  time  an  important  factor  to  be  reckoned  with, 
it  is  fortunate  that  dynamite  can  be  adapted  to  the  acceler¬ 
ation  of  fill  .settlement  in  soft  ground.  It  is  another  demon¬ 
stration  of  the  value  of  industrial  e.xplosives  in  overcoming 
troublesome  construction  problems  quickly,  effectively, 
and  economically. 

IVlInin^  IVfen  to  iVleet 
In  Seattle,  September  21-24 

Mining  men  from  all  parts  of  the  United  States  and 
Canada  will  be  present  when  the  1953  metal  and  non- 
metallic  mining  meeting  of  the  .American  Mining  Congress 
convenes  in  a  four-day  session  at  Seattle,  Washington,  Sep¬ 
tember  21  through  24. 

The  program  of  .speakers  and  the  subjects  scheduled  for 
discussion  at  this  year’s  meeting  promise  to  be  of  particular 
interest.  The  relationship  betxx’een  the  Government  and 
the  mining  industry  will  be  spotlighted  and  solutions 
sought  to  problems  that  are  troubling  the  industry.  Douglas 
McKay,  Secretary  of  the  Interior,  will  review  the  Govern¬ 
ment’s  policies  and  .Arthur  S.  Fleming,  Director  of  the  Office 
of  Defense  Mobilization,  will  present  a  report  on  the  prog¬ 
ress  being  made  in  defense  mobilization  and  outline  the 
plans  for  the  future. 

(>)nferences  will  be  held  for  informal  di.scus.sion.s  of  stra¬ 
tegic  metal  and  nonmetallic  minerals,  and  other  subjects 
of  special  importance.  The  latest  developments  in  methods 
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and  equipment  for  underground  and  open-pit  mining,  for 
improved  recovery  of  metals  and  minerals,  and  for  greater 
safety  will  be  thoroughly  rex  iewed. 

On  the  convention’s  agenda  are  such  timely  subjects  as 
new  methods  for  prospecting  and  the  determination  of  ore 
bodies,  the  trends  in  drilling  and  blasting,  roof  support 
and  rock  bolting,  ventilation  and  dust  control,  trackless 
mining,  grinding  and  concentrating,  and  metal  extraction. 

The  19S3  meeting  should  prove  to  be  of  exceptional  value, 
not  only  in  the  usual  sense  of  bringing  metal  and  non¬ 
metallic  mining  men  together  for  exchange  of  mutually 
beneficial  information,  but  also  in  the  sense  of  setting  the 
stage  for  coordination  of  efforts  toxvard  efficient  maximum 
production  of  needed  minerals. 

Help  to  Prevent  CblUren 
from  Playing  wltb  Blasting  Caps 

Statistics  compiled  by  the  Institute  of  Makers  of  E.xplo¬ 
sives  shoxv  that  81  children  xxere  injured  last  year  from 
plaving  xvith  blasting  caps.  The  number  of  these  accidents 
is  small  as  compared  with  the  total  number  of  all  types  of 
accidents  to  children  each  year.  The  essential  fact  remains 
that  all  of  the  81  accidents  could  hax  e  been  avoided  if  everv 
person  responsible  for  the  storage,  disposition,  and  use  of 
blasting  caps  had  exercised  proper  care  in  preventing  blast¬ 
ing  caps  from  getting  into  the  hands  of  children. 

In  1927,  the  Institute  started  a  campaign  aimed  at  edu¬ 
cating  children  and  their  adult  supervisors  of  the  dangers 
of  blasting  caps  as  playthings.  Since  that  time,  the  number 
of  accidents  has  been  materially  reduced.  Hoxvever,  there 
xvill  be  no  letup  by  manufacturers  and  users  of  explosives 
until  accidents  from  this  cause  are  entirely  eliminated. 

In  carrying  on  its  campaign,  the  Institute  has  enlisted 
the  aid  of  many  public  groups.  The  schools  of  the  nation, 
the  Boy  Sc-outs  and  the  Girl  Scouts  of  .America,  the  nexvs- 
papers  and  radio  stations,  the  policemen  and  firemen,  the 
county  agents,  and  many  branches  of  the  Federal  Govern¬ 
ment,  all  have  made  definite  contributions  in  the  effort  to 
save  children  from  accidents  from  blasting  caps. 

Of  .special  help  is  the  active  support  of  cix  ic  groups  in 
mining  communities.  The  efforts  they  put  forth  are  espe¬ 
cially  effective  because  they  bring  home  the  safetv  lesson 
about  blasting  caps  in  areas  xvhere  children  are  most  likely 
to  find  them. 

Any  group  or  organization  interested  in  joining  the  cru¬ 
sade  may  obtain  literature  and  posters,  especially  designed 
for  children,  from  the  Institute  of  Makers  of  Explosives, 
250  East  4.3rd  Street,  Nexv  York  17,  New  York. 
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ALASKA’S  NO.  1  COAL  PRODUCER:  The  progressive  management  and  modernized 
operations  of  the  Evan  Jones  Coal  Company,  jonesville,  Alaska,  65  miles  northeast  of 
Anchorage,  are  spearheading  the  rapid  advance  of  the  coal  mining  industry  in  the  territory. 


THE  EVAN  JONES  COAL  MINE 

IN  ALASKA 

Avera^in^  moi'e  than  1,000  tons  a  Jay,  Alaska’s  largest  proJucep  has 
inereaseJ  output  35  per  cent  In  the  last  two  years 


WITH  production  averaging  more 
than  1,(KK)  tons  a  day,  the  oper¬ 
ations  of  the  Evan  Jones  Coal  Com- 
panv’s  mine  and  plant  at  Jonesville, 
Alaska,  are  spearheading  the  rapid  ad¬ 
vance  of  the  coal  mining  industry  in 
the  territory.  The  company’s  property 
is  located  about  6.5  miles  northeast  of 

“.Nigiit  .News  Editor 
Anchorane  Daily  S’cws 
Anchorage,  Alaska 


BOB  KEDERICK* 

Anchorage,  Alaska’s  largest  city.  Min¬ 
ing  operations  are  carried  on  under 
Wishbone  Hill  on  the  northern  edge  of 
Matanuska  Valley,  at  the  approaches 
of  the  Talkeetna  Mountain  range.  The 
coal  deposit  under  the  hill  is  in  the 
Chickaloon  seam.  The  beds  of  coal 
being  mined  are  high-volatile  B  bitu¬ 
minous  of  a  friable  nature. 

Evan  Jones  was  the  original  prospec¬ 
tor  at  the  mine’s  location  and,  subse- 


(piently,  organized  the  company  which 
bears  his  name.  He  was  its  president 
until  the  mid  1920’s  (he  died  in  1948). 
.Mr.  Jones  obtained  a  long-term  lease 
from  the  government  covering  an  area 
of  2,-348  acres  of  land.  The  leased  acre¬ 
age  included  units  5  and  6  of  the  .Mata¬ 
nuska  coal  field  on  the  fringe  of  the 
territory’s  principal  agriculture  sector. 

Despite  a  combination  of  transpor¬ 
tation  and  weather  problems  peculiar 
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to  Alaska,  the  development  of  the 
Evan  Jones  mine  has  progressed  to  the 
point  where  current  employe  require¬ 
ments  total  more  than  250.  Housing, 
one  of  .■\laska  s  chief  problems,  is  main¬ 
tained  at  the  mine  site  for  about  90  em¬ 
ployes.  The  remainder  live  in  nearby 
Wasilla,  Palmer,  and  Eska.  The  intro¬ 
duction  of  modern  equipment  and 
operating  methods  has  made  it  the  most 
up-to-date  coal  mine  and  plant  to  be 
found  in  the  territory.  Up  until  two 
years  ago,  all  electrical  power  con¬ 
sumed  at  the  mine  was  produced  with 
Diesel  generators  and  steam  turbine. 
With  the  growth  of  Matanuska  Light 
and  Power  Company,  located  15  miles 
to  the  south,  in  Palmer,  facilities  for 
the  use  of  commercial  power  have 
been  installed. 

Combatting  the  “Coal  Crisis” 

Under  the  leadership  of  President 
Harry  Hill,  a  veteran  .\laskan  mining 
executive,  the  Evan  Jones  operations 
are  front-running  the  territorv’s  effort 
to  combat  the  “a)al  crisis”  posed  bv 
the  increasing  recpiirements  of  the 
Armed  Forces  establishments.  The 
growing  needs  of  these  rapidlv  expand¬ 
ing  defense  units  for  coal,  both  for 
heating  and  power  production  pur¬ 
poses,  must  be  satisfied.  If  this  is  not 
done,  .Alaska’s  coal  industrv  will  meet 
with  serious  competition  from  im¬ 
ported  coal  and  from  the  conversion 
of  present  coal-burning  facilities  to 
oil-burning  facilities. 

More  than  90  per  cent  of  the  coal 


produced  by  E\  an  Jones  Coal  Com- 
panv  goes  to  the  two  military  installa¬ 
tions  in  the  Greater  Anchorage  area  — 
Elmendorf  Air  Force  Base  and  Fort 
Richardson.  Federal  contracts  for  coal 
supplies  are  awarded  on  a  fiscal  basis. 
A  small  percentage  of  the  company’s 
production  is  sold  to  homesteading 
settlers  throughout  the  area  for  do¬ 
mestic  consumption. 

Coal  is  transported  from  the  mine 
to  the  military  installations  in  .Anchor¬ 
age  by  railroad  cars  of  the  Alaska  Rail¬ 
road,  which  are  loaded  direct  at  the 
washing  plants.  The  .Alaska  Railroad 
is  go\  eminent-operated  and  is  the 
chief  rail  carrier  in  the  territory'. 
Branch  lines  have  been  installed  direct 
to  the  mine  site.  Wishbone  Hill  is 
about  two  miles  off  the  Glenn  High¬ 
way,  one  of  .Alaska’s  main  arteries,  and 
a  well-conditioned  impaved  road  han¬ 
dles  traffic  from  the  highway  to  the 
mine  l(K'ation. 

Until  1953,  the  .Alaska  Railroad 
bought  about  50,(KK)  tons  of  coal  a  year 
for  its  numerous  locomotives.  During 
a  recent  rehabilitation  program,  most 
of  its  rolling  stock  was  converted  to 
Diesel  power.  .As  a  consetpience,  the 
railroad’s  c*oal  purchases  have  dropped 
to  about  .5(K)  tons  a  month. 

Both  underground  and  strip-mining 
operations  are  used  at  the  Evan  Jones 
property.  Underground  activities  have 
been  carried  on  continuouslv  since 
1921,  making  it  the  oldest  mine  in 
.Alaska  with  a  record  of  uninterrupted 
operations.  The  output  from  the  .strip 


mine  is  small.  Plans  are  under  way 
to  increa.se  production  from  stripping 
during  1954. 

Wishbone  Hill,  approximately  1,6(K) 
ft.  high,  with  its  ba.se  about  825  ft. 
above  .sea  level,  is  part  of  a  conglomer¬ 
ate  hill  with  heavy  reserves  of  coal. 
It  is  estimated  that  these  reserves  will 
make  possible  a  continuance  of  the 
present  rate  of  mine  production  for  at 
least  a  year  without  making  a  major 
operating  move. 

Equipment 

Being  .Alaska’s  largest  coal  pro¬ 
ducer,  it  is  understandable  that  the 
Evan  Jones  mine  employs  the  widest 
assortment  of  up-to-date  eijuipment  to 
be  found  in  the  territory.  Four  air 
hoists  are  used  to  haul  timber,  men,  and 
supplies  within  the  mine.  .All  under- 
gronnd  electrical  equipment  is  oper¬ 
ated  by  220-volt  alternating  current 
power  circuit.  Four  shaker  conveyors 
transport  coal  from  cross-pitch  mining 
rooms  to  gravity  chutes.  .A  Joy  7BU 
loader  operating  in  the  No.  5  seam 
loads  coal  direct  into  mine  cars.  .A 
Joy  7B  cutting  machine  is  operated  to 
undercut  the  main  gangway  face. 
Eijuipment  for  rock  dusting  has  been 
ordered  and  is  expected  to  be  avail¬ 
able  for  use  before  the  end  of  the  year. 

Five  air  compressors  are  in  oper¬ 
ation,  two  of  which  provide  the  major 
portion  of  compressed  air  that  is 
fanned  into  the  mine.  These  two 
are  Ingersoll-Rand  Model  75’s,  with 
6(K)-c.f.m.  capacity.  .A  Chicago  Pneu- 


.STKMMINC;  A  DYNAMITE  CHARGE:  After  a  drill  hole  is  loaded  with  a  charge  INSPECTING  WORKING  PLACES:  Before  and 

of  permissible  dynamite,  the  hole  is  stemmed  to  collar  with  prepared  sand  or  clay,  after  blasting,  the  shot  firer  inspects  for  gas. 
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READY  TO  BLAST:  The  leg  wires  of  the  delay  electric  blasting  caps,  comprising  first  through 
eighth  period  of  delay,  have  been  connected  and  a  blast  in  the  coal  seam  at  a  working  place 
in  the  Evan  Jones  mine  is  ready  to  be  detonated  by  the  shot  firer. 


LOADING  COAL  CARS:  Following  a  blast,  the  broken  coal  is  dumped  down  gravity  loading 
chutes  into  3-ton  Sanford  Day  bottom-dump  cars  for  transportation  to  the  tipple. 


matic  5(K)-c.f.ni.  compressor  is  also  in 
use  to  provide  air  for  the  approxi¬ 
mately  2-mile-long  mine  and  the  four 
receiving  tanks.  Two  Ingersoll-Rand 
electric  compressors  are  maintained 
for  standby. 

Because  of  extreme  cold  during  the 
winter,  a  mixture  of  Tanner  gas  is 
placed  in  air  lines  to  prevent  formation 
of  moisttire  which  would  quickly 
freeze  in  temperatures  that  normallv 
hover  sex  eral  degrees  below  zero. 

Operating  Methods 

Two  operating  methods  are  used  in 
the  untlergronnd  mine,  the  standard 
room-and-pillar  in  tlu'  No.  3  seam  and 
the  cross  pitch  in  the  No.  5  seam.  These 
two  seams  are  the  onlv  ones  being 


mined  at  present.  Company  officials 
anticipate  mining  seams  Nos.  6  and  7 
at  an  early  date.  The  latter  seams 
are  6-ft.  beds  in  which  rooms  and 
pillars  will  be  developed. 

In  the  No.  3  seam  where  standard 
rooms  and  pillars  are  employed,  chutes 
are  driven  to  the  outcrop  and  brought 
back  simultaneously  on  retreat  from 
the  outcrop.  Instead  of  using  one  main 
gathering  chute,  the  mine  cars  are 
loaded  at  individual  chutes. 

In  the  No.  5  seam,  chutes  are  driven 
to  the  outcrop  at  right  angles  with  the 
main  gangwav.  Panels  are  then  placed 
on  the  right  and  left.  Rooms  and  pillars 
are  developed  on  .50-ft.  blocks,  with 
the  pillars  placed  on  50-ft.  centers.  The 
length  of  the  chutes  is  driven  ap¬ 


proximately  I,6(X)  ft.;  some  are  driven 
through  to  the  surface  for  ventilation 
and  e.scape-way  purposes. 

In  both  No.  3  and  No.  5  seams,  the 
chutes  are  driven  up  the  pitch,  which 
varies  between  35  and  40  degrees.  At 
present,  the  mine  has  worked  about 
120  chute  lengths  in  the  No.  3  seam, 
and  80  in  the  No.  5  .seam.  The  average 
size  of  the  chutes  is  6  by  12  ft.  They 
are  lined  with  3-ft.-wide  sheet  iron 
which  allows  sliding  and  gravity  load¬ 
ing  of  blasted  coal. 

The  mine  has  been  classified  gassv. 
Wntilation  is  induced  by  two  axial- 
flow  fans  blowing  about  95,000  cu.  ft. 
of  air  a  minute  into  Nos.  3  and  5  seams. 
Stoppings  between  gangways  and 
counter  gangways  are  made  of  wooil, 
and  doors  are  erected  in  pairs. 

Blasting 

Blasting  in  the  6-ft.  No.  3  seam  and 
the  20-ft.  No.  5  seam  produces  close 
to  80  per  cent  coal.  The  two  seams 
are  interbedded  with  small  quantities 
of  sandstone  and  shale.  The  immedi¬ 
ate  roof  in  the  No.  3  seam  consists  of 
4  ft.  of  coal,  while  the  main  roof,  which 
is  soft  sandstone  and  shale,  caves  read¬ 
ily  during  pillar  extraction.  The  im¬ 
mediate  roof  in  the  No.  5  seam  is  made 
up  of  14  ft.  of  coal;  the  main  roof  is 
formed  of  sandstone. 

.\fter  a  working  face  has  been  pre¬ 
pared  with  the  operation  of  a  Joy  7B 
cutting  machine  or  with  jackhammers, 
three  rows  of  holes  are  drilled  6  ft. 
deep  into  the  coal,  using  Chicago  Pneu¬ 
matic  or  Ingersoll-Rand  jackhammers. 
The  faces  in  the  main  gangway  aver¬ 
age  9  by  14  ft.,  and  chute  faces  average 
6  by  12  ft.  Each  drill  hole  is  loaded 
with  1/2  lbs.  of  20  per  cent  permissible 
explosive,  in  IM  by  8-in.  cartridges.  The 
charges  are  primed  with  delay  electric 
blasting  caps,  first  to  eighth  periods  of 
delay  inclusive.  The  dynamite  charges 
are  stemmed  with  about  2  ft.  of  pre¬ 
pared  sand  or  clay.  Before  and  after 
blasting,  the  shot  firer  makes  careful 
in.spections  with  a  permissible  flame 
safety  lamp. 

Following  a  blast,  the  coal  is  re¬ 
moved  to  gra\ity  loaders  (sheet  iron 
linings  on  the  floor  of  chutes)  by  con¬ 
veyors,  mucking  machines,  or  slushers. 
From  the  gravity  loading  chutes,  the 
coal  is  loaded  into  3-ton  Sanford  Dav 
bottom-dump  cars  for  transportation 
to  the  tipple.  Dump  cars  are  hauled  by 
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MAIN  GANGWAY:  This  view  of  the  main  gangway  shows  the  tracks  leading  to  working 
places  in  the  No.  3  seam  at  left,  and  to  operating  activities  in  the  No.  5  seam  at  right. 


I'NDEKGROl’NI)  TRA.NSPORTATION:  Trains  of  twelve  l>ott«)m-diimp  cars  loaded  with 
coal  are  transported  from  the  working  places  to  the  tipple  by  a  batterv-powered  locomotive. 


a  l)attery-p()\vercd  locomotive.  Twelve 
dump  cars  make  up  a  normal  hauling 
load  from  mine  to  tipple. 


Processing 

Two  plants  are  maintained  for  wash¬ 
ing  raw  coal.  The  introduction  of  a 
modern  heavy-media  washing  plant, 
the  only  one  in  the  territory  and  one 
of  the  first  six  to  opt'rate  in  the  United 
States  and  its  possessions,  is  an  ex¬ 
ample  of  the  up-to-date  etjuipment 
and  operating  methods  adopted  by  the 
Evan  Jones  C.ompany  management. 
The  media  plant  is  a  .Mobile  mill,  pur¬ 
chased  from  Western  Machinery  Com¬ 
pany.  Three  super  diagonal  concen¬ 
trating  tables  are  capable  of  handling 
30  tons  of  fine  coal  feed  an  hour.  The 
tables  are  products  of  the  Deister  Con¬ 
centrating  (’ompanv. 

.Adjacent  to  the  media  plant,  a  For- 
rester-tvpe  jig  washing  plant  operates 
at  a  capacity  of  50  tons  of  raw  coarse 
coal  fet'd  an  hour. 

Both  plants  use  water  pumped  in 
from  Lake  Eska,  situated  about  a  half 
mile  from  the  plant  sites.  The  peak 
consumption  of  water  is  250  gallons  a 
minute  for  the  jig  plant,  and  500  gal¬ 
lons  a  minute  at  the  media  plant.  Nfag- 
netite  is  mixed  with  the  media  plant 
water  for  gravity  maintenance  and 
st'paration  of  coal. 

Flow  of  Coal 

The  coal  flow  through  the  heaxy- 
media  preparation  unit  starts  when  the 
3-ton  coal  cars  are  tripped  and  closed 
with  a  meclumical  de\  ice  attached  to 
a  rail  at  the  tipple.  Coal  from  the  cars 
is  emptied  into  two  20-ton  bins,  each 
equipped  with  a  reciprocating  feeder 
that  feeds  onto  a  30-in.  belt  conx  evor. 
One  man  picks  wood  and  large  reject 
coal  from  the  belt.  The  belt  empties 
onto  a  3  hv  S-ft.  double-deck  .Allis 
C.hahners  vibrator  with  a  3  by  iS-ft. 
screen  on  the  top  deck.  The  screen 
has  3-s(p-in.  holes  and  acts  as  a  scalp¬ 
ing  screen  ahead  of  a  3.\B  Cruendler 
crusher  set  at  2/2  in.  The  resultant  coal 
from  screen  and  crusher  is  moved  on 
a  30-in.  conveyor  belt  to  a  4  by  12-ft. 
.Allis  (dialmers  double-deck  low-head 
vibrator  raw  coal  preparation  screen. 

The  top  deck  of  the  low-head  vi¬ 
brator  has  a  4  by  8-ft.  screen  with 
l-.s(j.-in.  holes.  .Minus  X-in.  raw  coal  is 
flumed  down  8-in.  pipes  to  three 
Deister  tables  by  recirculating  water 
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from  slack  hoot  and  water  tailings  from 
a  'Bh-in.  magnetic  separator.  The  bot¬ 
tom  deck  is  screened  with  X-in.  holes. 

.Minns  ?h-in.  coal  is  cleaned  on  three 
Deister  cleaning  tables  and  flnmed  to 
a  slack  boot  or  slndge  tank  from  where 
it  is  mo\  ed  on  an  8-ft.  drag  com  evor  to 
an  18-in.  belt  conveyor  emptying  it 
onto  the  clean  coal  comeyor.  The 
minus  ^-in.  rejects  from  the  Deister 
tables  are  flnmed  to  a  3()-in.  spiral  clas¬ 
sifier  and  to  a  12-in.  single-chain  drag 
coiiNcvor  to  the  reject  bin. 

The  raw  %  by  3-in.  coal  goes  to  a 
7-ft.  hcaw  media  cone,  using  magne¬ 
tite  as  a  medinm  and  a  center  airlift 
for  rejects.  The  clean  %  by  3-in.  coal 
is  remoyed  to  a  4  by  16-ft.  single-deck 
Allis  (’hahners  low-head  vibrator.  The 
\  ibrator  has  a  4  by  16-ft.  stainless  steel 
punched  plate  for  dewatering  and  the 
expnlsion  of  magnetite.  The  lower 
half  of  the  screen  is  ecpiipped  with 
spray  bars  which  spray  coal  for  the 
final  remoyal  of  magnetite.  The  water- 
magnetite  solution  runs  to  a  36-in. 
separator  which  removes  magnetite 
and  ptnnps  it  to  a  d(*nsifier  for  storage 
and  re-tise.  The  water  is  recirculated 
to  the  Deister  tables. 

Final  Separation 

The  remo\  al  of  the  X  by  3-in.  clean 
coal  is  accomplished  on  a  24-in.  belt 
comeyor,  mixed  with  minus  ?H-in.  clean 
coal,  and  com  eved  to  the  top  of  stor¬ 
age  blinkers.  F'rom  there  it  is  dumped 
to  a  3  by  10-ft.  single-deck  .Allis  Chalm¬ 
ers  low-head  \  ibrator  with  screen  holes 
of  I/'i  in.  for  final  separation.  Minns 
Ifi-in.  coal  is  remoxed  to  a  circular- 
type  bin,  and  the  phis  I'Tin.  coal  to 
another  circular  bin.  These  bins  hold 
approximately  50  tons  each. 

The  rejects  from  the  airlift  go  to  a 
4  by  I2-ft.  Allis  (dialmers  low-head 
vibrator  with  a  stainless  steel  ,'ii-in. 
punched  plate.  The  rejects  are  de¬ 
watered  and  magnetite  is  drained  and 
washed  into  a  magnetite  snmp  and  a 
separator.  An  18-in.  belt  conveyor 
transports  reji'cts  to  a  bin  where  a 
truck  hauls  it  to  the  dump. 

The  jig  washing  plant  flow  begins 
at  a  4()-ton  bin  outside  the  mine  where 
the  coal  is  loadt'd  into  the  bin  from 
bottom  dump  cars  which  leave  the 
mine  in  groups  of  12. 

From  the  bin,  the  coal  is  fed  onto  a 
3()-in.  Link  Belt  conveyor  by  recipro¬ 
cating  feeders.  Fed  into  a  smaller  bin 


CI.E.4NING  THE  C;0.\L:  The  coal  is  cleaned  on  three  super-duty  Deister  diagonal-deck 
concentrating  tables  in  the  heavy  media  plant.  Each  table  processes  10  tons  of  coal  an  hour. 


by  the  conveyor  belt,  the  coal  is 
dropped  by  reciprocating  feeders  onto 
a  single  .section,  single-deck  shaker 
screen  inside  the  jig  plant.  The  shaker 
has  a  screening  area  of  7  by  332  ft.  The 
coal  is  screened  into  two  sizes  —  minus 
2-in.  steam  and  3  by  2-in.  nut.  .All  the 
coal  above  3  in.  is  hand  picked. 


The  shaker  screen  .sorts  the  coal  into 
any  proportions  desired  and  drops  it 
into  another  4()-ton  bin.  From  the  large 
bin,  a  chain  conveyor  places  the  coal 
into  bucket  elevators  where  it  is  deliv¬ 
ered  to  the  manually  controlled  For- 
rester-tvpe  jig  washer. 

(Continued  on  page  122) 


IIOMEW.ARD  BOUND:  At  the  end  of  a  day  shift  in  the  Evan  Jones  mine.  Foreman  .Andrew 
Norris  and  his  crew  of  workmen  ride  out  of  the  mine  in  empty  Sanford  Day  coal  cars. 
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DYNAMITE  SOLVES 

Betlilekem  St  eel  Oompany’s 

SCRAP  METAL  INSPECTION  PROBLEM 


Blasting  with  small  charges  of  dynamite  opens  hydraul  ically  compressed  bundles 
of  scrap  quickly,  effectively,  and  economically  for  complete  internal  inspection 


IT  has  been  estimated  that  steel  mills 
in  the  United  States  hny  about 
5,(KK),(XK)  tons  of  No.  2  sheet  scrap  a 
year  for  remelting  purposes  in  open- 
hearth  furnaces.  .Most  of  this  scrap  is 
purchased  from  dealers  who  hvdranl- 
icallv  compress  a  large  proportion  of 
it  into  hnndles,  nsnallv  about  20  by  24 
np  to  .‘30  in.  in  size,  and  ship  it  to  the 
mills  in  railroad  gondola  cars. 

In  recent  months,  opt'rating  per¬ 
sonnel  at  .some  of  the  steel  mills  hav  e 
In'C'oiiK*  alariiK'd  at  the  low  yields  from 
metallics  charged  into  their  furnaces. 
T(‘st  lu'ats  showed  that  No.  2  bundled 
scraj^  was  the  cans('  of  the  low  yields. 
Intensive  internal  bundle  inspection 
measniT's  were  introduced  and  star¬ 


tling  revelations  were  nneovered. 
Some  bundles  of  scrap  were  found  to 
contain  a  wide  assortment  of  nonme- 
tallic  materials,  including  concrete 
blocks,  bricks,  tin  cans,  dirt,  .sand, 
grease,  grindings,  and  sludge.  The 
mills  recognized  the  fact  that  scrap  is 
not  a  mannfactnred  provhict  and  some 
tolerance  is  allowed.  However,  it  was 
apparent  that  th(‘re  had  been  dt'liber- 
ate  “loading”  of  bundles  with  non- 
mt'tallics  by  some  dealers  —  a  minority 
bnt  enough  to  bring  disrepute  upon 
the  entire  .scrap  metal  industry. 

Shocked  and  aroused  over  these 
findings,  steel  men  proposed  drastic 
measures:  some  sngge.sted  hiring  an 
army  of  inspt'ctors  to  police  all  bnn- 


dlers;  others  talked  of  putting  their 
companies  in  the  scrap  business  and 
thus  become  independent  of  dealers. 

Bethlehem’s  Unique  Solution 

booklet  released  recently  by  Betb- 
lehem  Steel  Company  tells  how  the 
Scrap  Inspection  Department  at  its 
Bethlehem,  Pennsylvania,  plants  de¬ 
veloped  a  (juick,  effective,  and  eco¬ 
nomical  method  of  blasting  with  dyna¬ 
mite  to  open  hydranlicallv  compressed 
bundles  of  No.  2  sheet  scrap  for  com¬ 
plete  examination  of  their  contents. 

Bethlehem’s  experience  had  demon- 
stratt'd  that  surface  inspection  was  not 
too  effective  in  determining  the  (jiialitv 
of  purchased  bundle  scrap.  Numerous 
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BL.4.ST  IN  .4CTION:  .After  holes  in  six  selected  bundles  were  loaded  with  explosives  and  the  “all  clear”  signal  given,  the  blast  was  fired  with  a 
conventional  blasting  machine.  The  results  showed  no  destruction  or  distortion  of  the  contents  of  the  bundles. 


TYPICAL  HOLE:  A  close-up  of  a 
hole  2  in.  in  diameter  and  10  in. 
deep  which  was  pierced  into  the 
center  of  one  side  of  a  bundle  of 
hydraulically  compressed  .No.  2 
sheet  scrap  at  the  Bethlehem,  Penn¬ 
sylvania,  plant  of  Bethlehem  Steel 
Company.  A  paving  breaker  with 
a  special  tool  is  used  in  the  hole¬ 
piercing  operation. 


PREPARING  TO  BLAST:  After 
holes  have  been  pierced  into  six  se¬ 
lected  bundles,  the  blaster  loads  a 
I  by  8-in.  cartridge  of  309^  ammonia 
gelatin  dynamite,  primed  with  an 
electric  blasting  cap,  into  each  hole. 
The  dynamite  charge  in  each  hole 
is  stemmed  with  wet  fire  clay. 
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CX)RR()DKD  BORINGS:  Examination  of  this  bundle  after  blasting  disclosed  a  drum  filled  with  rusty  and  corroded  cast  iron  borings. 

inetliods  were  used  to  open  bundles 
tor  thoroujrh  inspection  such  as  drill- 
inir,  friction  sawing,  hand  sawing,  torch 
cutting,  mashing,  and  cold  shearing. 

All  proved  to  he  impractical  for  rea¬ 
sons  of  time  consumption  and  low  pro¬ 
duction,  expense,  or  the  distortion  and 
destruction  of  the  contents.  After  sev¬ 
eral  earlier  attempts  to  use  explosives 
for  the  job,  a  method  was  developed 
in  which  small  cliarges  of  dynamite 
were  used  to  open  the  bundles  without 
destroving  or  distorting  the  contents. 

The  results  from  this  unusual  blasting 
with  dvnamite  procedure  have  been 
eonsistentlv  satisfactory. 

The  inspection  of  scrap  at  the  Beth¬ 
lehem  plants  is  performed  during  day¬ 
light  horns  hv  two-man  teams.  Before 
leaving  head(juarters,  each  team  is 
supplu'd  with  such  information  as  rail¬ 
road  car  numhers,  order  numbers,  type 
of  scrap,  and  the  names  of  the  shippers 
of  the  cars  to  he  I'xamined.  Every  car 
is  given  a  careful  top-of-ear  inspection. 

Whenever  the  contents  appear  to  he 
below  Bethlehem  .Steel  ('ompanv's 
sp«‘cifieations,  tlu*  ear  is  consigned  for 
rein.spection.  In  the  ease  of  bundled 
scrap,  a  minimum  of  one  out  of  four 


TEN  C.AN’S:  In  fbis  instance,  intenial  inspection  of  a  blasted  bundle  revealed  tin  cans  w 
with  sheet  steel,  a  typical  example  of  “loading”  a  bundle. 
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cars  from  each  sliipper,  regardless  of 
appearance,  is  selected  for  further  in¬ 
ternal  inspection.  If  the  results  of  this 
spot  checking  indicate  poor  (jnality, 
every  car  from  that  shipper  is  given 
the  internal  inspection  test. 
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Blasts  Open  Bundled  Scrap 
Without  Destroying  Contents 


The  procedure  for  an  internal  in¬ 
spection  test  follows  through  in  the 
following  order.  The  scrap  inspector 
selects  six  bundles  from  each  car, 
usuallv  two  from  one  end  of  the  car, 
two  from  the  middle  of  the  ear,  and 
two  from  the  opposite  end.  The  se¬ 
lected  bundles  are  placed  on  the 
ground  adjacent  to  the  car  by  a  crane 
and  magnet.  A  metal  sign  with  the  car 
number  is  plaeed  with  each  set  of 
bundles  to  insure  identification. 

The  six  sample  bundles  are  made 
ready  for  blasting  by  piercing  a  2-in.- 
diameter  hole  approximately  10  in. 
deep  into  the  center  of  one  side  of  each  LOTS  OF  WOOD:  .After  blasting  an  opening  in  this  hydraulically  compressed  bundle,  large 
bundle.  An  Inger.soll-nand  paving  ^ 

breaker  etjuipped  with  a  special  tool 


is  used  to  pierce  the  holes.  The  blast¬ 
ing  foreman  loads  one  cartridge  of 
'iO'/f  ammonia  gelatin  dvnamite,  size 
1  bv  8  in.,  primed  with  an  electrie 
blasting  cap  with  6-ft.  leg  wires,  into 
each  drill  hole.  The  dvnamite  charges 
are  stemmed  with  wet  fire  clay.  When 
all  the  drill  holes  are  loaded  and 
stemmed,  the  cap  leg  wires  from  the 
six  charges  are  connected  in  series  and 
the  blast  is  fired  with  a  conventional 
blasting  machine. 

-After  firing  a  blast,  the  foreman  re¬ 
turns  to  the  area  to  determine  whether 
all  charges  were  detonated  and  if  the 
bundles  had  been  opened  satisfactorily 
for  internal  examination  bv  the  scrap 
inspector.  The  blasting  produces  an 
opening  in  each  bundle  sufficientlv 
large  to  permit  complete  internal  in¬ 
spection  of  the  contents. 

Bethlehem  Steel  Company’s  appli- 
eation  of  dynamite  to  the  solution  of 
a  costly  and  troublesome  problem  is 
significant,  because  it  again  demon¬ 
strates  the  effectiveness  of  explosives 
when  used  scientificallv.  The  time 
saved  and  the  economies  effected  are 

l.NSULATLNG  .MATERIAL:  The  blasting  method  opened  this  bundle  to  show  the  presence  inherent  advantages  of  modern  indus- 
of  heavy  amounts  of  insulating  material  inside.  trial  explosives. 


Aecelepatin^  Fill  Settlement 


WITH  EXPLOSIVES 

O  n  a  IVIassacliusetts  Highway 


Skillful  blasting  witb  Industrial  explosives  enables  a  contractor 
to  stabilize  bi^bway  fill  over  a  peat  swamp  composed 
of  fibrous,  spongy  material  20  to  40  ft.  deep 


HOLLIS  F.  (  Hl'RC'H.  JR.* 


Thk  Department  of  Public  Works, 
District  11,  of  the  Commonwealth 
of  Massachusetts  received  bids  Oc¬ 
tober  21,  1952,  for  grading,  draining, 
and  surfacing  a  section  of  highway  in 
llolvoke,  Massachusetts,  on  the  East- 
hampton  road.  Ordinarily,  such  a  job 
would  he  a  routine  assignment  for 
experienced  road  builders.  However, 
the  specifications  on  this  project  in¬ 
cluded  settling  a  highway  fill  over  a 
swamp  650  ft.  long,  consisting  of 
fibrous,  spongy  peat  and  muck  20  to 
40  ft.  deep.  From  past  experience,  the 
state  authorities  decided  that  it  would 
be  impractical,  if  not  impossible,  to 
excavate  such  a  depth  of  this  type  of 
peat  with  mechanical  equipment.  Ac- 
eordinglv,  the  bid  proposals  provided 
for  contractors  to  submit  bids  based  on 
two  mi'thods  of  .settling  embankments 
across  deep  swamp  or  marsh  area, 
namelv,  by  blasting  with  explosives  or 
bv  the  sand-drain  method. 

A  public  reading  of  the  bids  revealed 
that  the  contracting  firm  of  Ca)oke- 
Ross,  Incorporated,  Torrington,  Con¬ 
necticut,  was  the  low  bidder  at  $47,- 
229.2.5,  using  the  blasting  method  as 
the  basis  of  the  bid.  In  due  course, 
the  contract  was  aw'arded  to  Cookt*- 
Ross,  Incorporated,  to  do  the  work. 

Early  Methods  Unsuccessful 

For  manv  vears,  at  varving  inter- 
sals,  Holyoke  city  officials  had  autho- 
Powder  ('oinpanv 

5(K)  Kiftli  .\\fniie.  New  York  46,  \.  Y. 


BL.YSTI.N'G  DITC.’HES:  Two  relief  ditches,  each  75  ft.  long,  were  blasted  simultaneously  in 
the  peat  and  mucky  soil  along  each  side  of  the  original  roadway. 
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rized  the  placing  of  fill  on  the  surface 
of  the  road  to  raise  tin*  section  o\er 
the  swamp  np  to  grade.  The  material 
they  used  as  fill  consisted  of  crushed 
stone,  gravel,  and  granular  material. 
Gradually,  the  fill  would  sink  and  the 
surface  of  the  road  would  Ire  lowered 
below  grade,  about  15  ft.  in  the  center 
and  on  the  east  end,  and  appro.ximately 
5  ft.  on  the  west  end.  During  1952, 
the  grade  of  the  surface  of  the  road 
had  sunk  until  it  was  about  level  with 
the  top  of  the  swamp. 

Estimates  by  state  engineers,  com¬ 
puted  vertically  from  the  foot  of  the 
slope  of  the  road  embankment,  after 
deducting  the  old  fill,  indicated  that 
the  swamp  contained  a  net  (juantity 
of  about  15,(KK)  cu.  yds.  of  peat.  Ex¬ 
aminations  revealed  that  the  pc'at  was 
a  fibrous  material  of  a  spongy  nature. 

Many  large  trees  with  hea\y  roots 
and  accompanying  vegetation  were 
present  on  both  sides  of  the  road. 
Because  of  this,  the  contract  plans 
called  for  relief  ditches  to  be  blasted 
on  both  sides  of  the  roadway,  after  a 
fill  of  pervious  material  had  been 
placed  on  the  surface  of  the  existing 
road.  Each  ditch  w'as  to  be  fk3()  ft.  long, 
and  of  sulficient  depth  and  width  to 
facilitate  the  displacement  of  the  peat 
when  blasts  were  fired  under  the  fill 
that  had  been  placed  on  the  road. 

Blasting  Relief  Ditches 

The  ditches  wa're  blasted  in  a  series 
of  individual  blasts  75  ft.  long,  com¬ 
prising  six  to  nine  holes  each.  The  holes 
were  punched  into  the  muckv  soil,  6  ft. 
tleep  and  2  ft.  apart,  along  the  center 
line  of  each  ditch.  Each  hole  was 
loaded  with  eight  cartridges  of  Her¬ 
cules  6()G  Nitroglycerin  Dynamite  in 
1)4  by  8-in.  cartridges.  This  charge 
filled  the  hole  to  within  1  ft.  of  the 
collar.  The  dynamite  in  one  hole  was 
primed  with  a  Hercules  Electric  Blast¬ 
ing  Cap  and  the  blast  w’as  fired  by  a 
5()-hole  blasting  machine.  This  method 
of  propagated  blasting  produced 
ditches  7  ft.  deep,  7  ft.  wide  at  the 
bottom  and  21  ft.  wide  at  the  top.  The 
total  dynamite  recjuired  for  blasting 
the  two  ditches  alongside  the  roadway 
W'as  3,1(K)  lbs. 

-After  a  substantial  length  of  the 
relief  ditches  had  bet*n  blasted,  a  well 
drill  was  brought  to  the  job  to  drill 


ORIGINWL  ROADW.W:  The  top  of  a  650-tt.  section  of  the  Holyoke-Easthumpton  highway  in 
Massachusetts  was  about  level  with  the  top  of  a  peat  and  muck  swamp. 


FIRST  FILL:  .After  the  roadway  was  grubbed  with  a  bulldozer,  an  embankment  of  pervious 
material  was  placed  over  the  swamp  section.  Trees  on  both  sides  were  cut  di»wn. 


DFFP,  WIDE  DITCTIFS:  The  propagated  method  of  blasting  with  60*^^^  nitroglycerin  dyna¬ 
mite  produced  ditches  on  both  sides  of  the  road  7  ft.  deep,  7  ft.  wide  at  the  bottom,  and  21  ft. 
wide  at  the  top.  Blasting  the  two  ditches  required  3,100  lbs.  of  dynamite. 
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AFTEK  THE  LAST  BLAST:  This 
view  of  the  roadway  was  photographed 
ten  minutes  after  the  final  dynamite 
blast  was  fired  under  the  fill.  From 
75  to  175  lbs.  of  609^  gelatin  extra 
dynamite,  primed  with  electric  blasting 
caps,  were  loaded  into  each  drill  hole, 
the  amounts  varying  to  conform  with 
the  burden  over  the  holes. 
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6-iii.  holfs  through  the  fill  and  coii- 
gloinerate  material  tliat  had  been 
placed  on  tin*  surface  of  the  old  road. 
■After  a  day  and  a  half  of  operations, 
onlv  four  holes  had  been  drilled  in 
the  shallow  end  of  the  swamp.  It  was 
practically  impossible  tti  load  them 
with  explosives.  The  contractor  dis¬ 
continued  the  n.se  of  the  well  drill  and 
introdnceil  a  trnck-monnted  wagon 
drill  etjihpped  with  1/2-in.  steel  and 
4-in.-diameter  Carbide  bits.  Approxi¬ 
mately  one  holt*  an  hour  was  realized 
with  the  wagon  drill. 

Blasting  Under  the  Fill 

The  procedure  in  blasting  under  the 
fill  on  tlie  road  was  as  follows; 

With  the  drill  ecjnipped  with  18-ft. 
steel,  a  hole  was  put  down  through 
the  fill,  sand,  anti  old  road  surface 
material.  The  steel  was  then  changed 
to  a  SO-ft.  length  which  was  tlrilled 
down  through  fi  tt)  10  ft.  of  the  muck. 
The  hole  was  encasetl  or  linetl  with  a 
24-ft.  length  of  3-in.  pipe,  using  the 
thill  hammer  as  a  pile  tlriver.  After 
the  casing  was  in  place,  the  hole  was 
cleaned  ont  by  means  of  ct)mpre.ssed 
air  and  a  blow  pipe.  One  2  by  24-in. 
cartritlge  of  fiOC  gelatin  extra  dyna¬ 
mite  primed  with  an  electric  blasting 
cap  was  loath'd  into  the  bottom  of  the 
hole  anti  fired.  This  preliminary  blast¬ 
ing,  referretl  to  as  .springing  the  hole, 
math*  a  pocket  in  the  bottom  of  the 
hole  below  the  casing.  .Additional 
holes  were  tlrilled  and  sprung  in  the 
same  manner,  with  tht*  holes  spaced  on 
10-  to  12-ft.  centers. 


DRILLING  THROUGH  THE  FILL:  Using  a  wagon  drill,  4-in.-diameter  holes  were  driven 
through  the  fill  and  8  ft.  of  the  muck.  The  holes  were  enca.sed  with  24-ft.  lengths  of  ;J-in.  pipe. 


BL.ASTING  UNDER  FILL:  For  blasting  under  the  fill  to  displace  15,()()0  cu.  yds.  of  peat, 
the  contractor  used  a  loading  ratio  of  .75  lbs.  of  60';^  gelatin  extra  dynamite  per  cu.  yd.  of 
material  in  place.  Excellent  results  were  realized. 


SjO! 


()PEKATIN(;  PEHSONNEL:  Left  to  right,  S.  Guerra,  Cooke-Ross,  Ine.;  D.  L.  Gostello,  distriet  state  aid  engineer;  K.  Kith,  resident  engineer; 
A.  Gore,  P.  Gooke,  and  M.  Di  Leo,  Cooke-Ross,  Ine.;  H.  E.  Church,  Jr.,  Hercules  Powder  Company. 


At  the  end  of  the  day,  eaeh  hole  was 
loaded  with  from  75  to  175  lbs.  of 
dynamite,  the  amounts  varying  to  con¬ 
form  with  the  burden  o\er  the  holes. 
The  dynamite  charge  in  each  hole  was 
primed  with  two  electric  blasting  caps 
and  the  holes  were  stemmed  to  the 
collar  with  sand.  Blasts  were  fired  with 
a  50-hole  blasting  machine. 

For  blasting  under  the  fill  to  dis¬ 
place  15.()(K)  cu.  yds.  of  peat,  the 
dynamite-loading  ratio  was  approxi¬ 
mately  .75  lb.  per  cu.  yd.  of  material  in 
place.  This  was  a  slightly  higher  ex¬ 
plosives  loading  ratio  than  the  pre¬ 
liminary  estimate  of  .5  lb.  per  cu.  vd. 
The  increase  was  due  primarily  to  the 
profile  of  the  bottom  of  the  sw'amp. 
Blasting  under  the  fill  was  begun  at 
the  shallow  end  ami  progressed  to¬ 
ward  the  east  or  deeper  end.  As  the 
depth  of  the  fill  increased,  it  was  diffi¬ 
cult  to  determine  from  the  results  of 
one  blast  what  would  be  recjuired  for 
satisfactory  results  in  the  next  succeed¬ 
ing  blast.  Bather  than  risk  the  possi¬ 
bility  of  not  settling  the  fill  to  the 
bottom  of  the  swamp,  it  was  decided 
to  load  the  dynamite  charges  on  the 
high  side  rather  than  on  the  low  side. 
The  excellent  results  obtained  justified 
this  decision. 

Once  again,  the  scientific  applica¬ 
tion  of  industrial  explosives  provided 
an  effective,  economical  solution  to  a 
difficult  construction  problem. 


OMPLETP^D:  With  pervious  fill  material  firmly  seated  on  the  bottom  of  the 
Hid  the  surfacing  of  the  new  roadway  completed,  a  troublesome  highway  problem 
in  Holvoke,  Massachusetts,  on  the  Easthampton  road,  was  solved. 
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Radio  Frequency  Energy — A  Potential  Hazard  in  the 
Use  and  Transportation  of  Electric  Blasting  Caps 


WHKN  tlu'v  are  in  operation,  all 
transmitters  of  radio  and  the 
related  radio-frecjiiency  ( HF )  services, 
such  as  television  and  radar,  create  a 
field  of  electrical  energy  in  the  air  sur¬ 
rounding  their  antennas.  It  has  been 
found  that,  under  exceptional  circum¬ 
stances,  electric  blasting  caps  may  pick 
up  enough  of  this  energy  to  cause  them 
to  explode. 

Magnitude  of  the  RF  Energy  Hazard 
From  a  practical  standpoint,  the  pos¬ 
sibility  of  a  premature  explosion  due  to 
HF  energy  is  extremely  remote.  This 
has  been  demonstrated  by  numerous 
tests  on  representatixe  transmitting 
etjuipment,  and  it  is  confirmed  by 
many  years  of  experience.  The  annual 
consumption  of  electric  blasting  caps 
is  well  over  1(K)  million,  and  they  are 
used  in  every  section  of  the  country, 
^’et  there  has  been  only  one  authenti¬ 
cated  case  of  a  cap  being  accideiitalli/ 
fired  by  radio. 

.All  types  of  RF  energy’  receivers  are 
harmless,  and  there  is  also  no  danger 
from  the  transmitters  in  the  case  of 
explosixes  that  are  not  directly  actu¬ 
ated  by  electricity;  for  example,  fuse- 
type  blasting  caps,  the  detonating  fnses 
such  as  Primacord,®  and  dynamite. 

How  RF  Energy  Can  Fire 
■An  Eleetric  Blasting  Cap 
'I'he  wirt’s  on  an  electric  blasting 
cap,  or  in  an  electric  blasting  circuit, 
can  act  as  an  antenna.  If  the  configu¬ 
ration  of  the  wires  is  just  right,  and  if 
the  radio  transmitter  is  close  enough, 
this  antenna  may  pick  up  enough  cur¬ 
rent  to  cause  detonation. 

■A  peculiar  feature  of  radio  fre- 
(juency  current  is  the  fact  that  the 
actual  current  varies  at  different  points 
along  an  antenna,  and  is  at  a  maximum 
at  certain  points  and  zero  at  others, 
yarying  continuouslv  in  between.  If 
the  electric  blasting  cap  wires  are 

'■H.  ti.  I’.  S.  I’af.  OH.  In 
'I'lic  Kiisiijii-Hii'klorcl  Coinpanv. 

'TIk'  radio  wave  IciiKtli  in  is  approvi- 
inatelv  1,(MK),(MK)  dividt’d  f)v  tho  frotjiu’iu'V 
in  kiloiM'los  or  1.000  dixidcd  hv  the  fr»’- 
(jiu'iK'N  in  in<'i;ai'vilos. 


acting  as  an  antenna,  therefore,  the 
greatest  danger  exists  when  the  cap  is 
located  at  a  point  where  the  induced 
current  is  at  a  maximum. 

Conditions  Required  for 
Maximum  Current  Pickup 
So  far  as  wire  lengths  are  concerned, 
the  hazard  is  greatest  with  ( 1 )  a 
straight  length  equal  to  one-half  the 
radio  w’ave  length,^  or  a  multiple 
thereof,  vv’ith  the  cap  in  the  center,  and 
(2)  a  straight  length  equal  to  one- 
(juarter  the  radio  wave  length,  or  an 
odd  ( 3,  5,  etc. )  multiple  thereof,  with 
one  end  grounded  and  the  cap  near 
that  end. 

Other  conditions  required  for  maxi¬ 
mum  current  pickup  are  that  the  wires 
are  ( 1 )  parallel  to  the  transmitting  an¬ 
tenna  and  in  its  zone  of  maximum 
radiation,  and  (2)  raised  a  few  feet 
above  the  ground. 

Effect  of  Transmitter  Type 
C’ommercial  amplitude-modulated 
(.AM)  transmitters  are  potentially  the 
most  dangerous.  This  is  because  they 
combine  high  pow'er,  lo\y  frequencies, 
and  in  some  cases  horizontal  antennas. 
The  latter  are  objectionable  because 
most  blasting  circuits  are  also  horizon¬ 
tal,  and  low  fre(juencies  induce  more 
current  than  high  frerjuencies. 

PTeciuencv’-modulated  (FM)  radio 
and  T\’  transmitters  are  very  unlikely 
to  create  a  hazardous  situation.  .Al- 


Tlic  accotupamiiut^  article,  a  reprint 
of  the  Institute  of  Makers  of  Exj)Io- 
sives  pamphlet  \o.  20  entitled 
“Radio  Fretpteneif  Enerp/  —  A  Po¬ 
tential  Hazard  in  the  I'Se  and  Trans¬ 
portation  of  Electric  Rlastina  Caps," 
contains  the  most  up-to-date  infor¬ 
mation  on  this  snhject  available  to 
the  Editors  at  the  present  time.  It 
supersedes  and  makes  obsolete  an 
article  “Electric  Rlastino  Ciretdts— 
Hazards  from  Radio  Erapiencif 
Enerfit/,"  Inj  Dr.  R.  W.  iMicrence, 
in  the  Septetnber-October,  79.57, 
i.s.stie  of  The  Explosives  Engineer. 


though  their  poyyer  is  often  high,  they 
employ  high  frecpiencies  with  a  flat 
radiation  pattern,  and  their  antennas 
are  so  located  (usually  on  top  of  the 
tallest  available  building)  that  any 
nearby  blasting  operations  would  be 
fairly  well  shielded. 

.Mobile  radio  must  be  rated  as  a  po¬ 
tential  hazard  because,  although  its 
power  is  low,  it  can  be  brought  directly 
into  the  blasting  area.  .Actually,  how¬ 
ever,  there  is  little  chance  that  mobile 
radio  could  cause  a  premature  explo¬ 
sion.  In  addition  to  its  low  power,  the 
favorable  factors  are  vertical  antennas 
and  high  frequencies. 

There  is  also  little  possibility  that 
other  sources  of  RF  energy  such  as 
amateur  radio,  microw’ave  relay,  radar, 
Loran,  etc.,  xvill  ever  constitute  a  prac¬ 
tical  problem.  They  are  all  character¬ 
ized  bv  one  or  more  of  the  following: 

( 1 )  location  in  areas  where  blasting 
is  unlikely,  (2)  low  power,  (3)  very 
high  frequency,  and  (4)  restricted 
radiation  patterns. 

The  table  appended  hereto  gives 
the  pertinent  data  with  respect  to  most 
types  of  RF  transmitters. 

Distance  from  Transmitter  — 
Recommended  Table 

RF  energy  decreases  as  the  sejuare 
of  the  distance  from  the  transmitter. 
Thus  it  is  obvious  that  there  must  be 
some  minimum  distance  beyond  which 
it  is  safe  to  conduct  electric  blasting 
operations  even  under  the  worst  of 
conditions.  The  following  minimum 
distances,  based  on  the  power  of  the 
transmitter,  are  recommended  bv  the 
Institute  of  Makers  of  Explosives. 
Transmitter  Power  Mittimnm  Distance 


(Watts) 

(Feet) 

5-25 

100 

25-50 

1.50 

.50- 100 

220 

100-2.50 

3.50 

2.50-.500 

4.50 

.500-1,000 

6.50 

1,000-2,.500 

1,000 

2,.500-.5,000 

1,.500 

.5,000-10,000 

2,200 

10,000-2.5,000 

.3,.500 

2.5,000-.50,000 

.5,000 

.50,000-100,000 

7,000 
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RADIO  TRANSMITTING  STATIONS 

Partial  List 

COMMERCIAL  BR0AIX:AST 


fy/'f 

h'reifucnctj 

Wacv  Length 

Pouer 

A.\l 

.540 

1,600  kilocycles 

1820  -  615  ft. 

Up  to  .50,000  watts 

(0..54 

1.6  megacycles) 

FM 

88 

108  megacycles 

11.2  -  9.1  ft. 

Up  to  5.50,000  watts 

T\’ 

50 

88  megacycles 

19.7  -  11.2  ft. 

I’p  to  .50,000  watts 

174 

2 1 6  megacycles 

5.6  -  4.5  ft. 

I'jv  to  50,000  watts 

470 

890  megacycles 

2.1  -  1.1  ft. 

AMATEUR 

1.8 

2.0  megacycles 

.54.5  -490  It. 

3.5 

4.0  megacycles 

280  -246  ft. 

Up 

7.0 

7.3  megacycles 

140  -1.35  ft. 

14.0 

14.4  megacycles 

70.0  -  68.2  ft. 

to 

26.96 

27.23  megacycles 

.36.6  -  36.0  ft. 

28.0 

-  29.7  megacycles 

.3.5.1  -  .3.3.0  ft. 

1,000  watts 

.50.0 

-  54.0  megacycles 

19.7  -  18.2  ft. 

144 

-  148  megacycles 

6.8  -  6.6.5  ft. 

220 

-  225  megacycles 

4.46-  4.36  ft. 

(and  others  scattered  in  the 

range  1 

1 ,2 1 .5-30,000  megacvcle 

s) 

TWO-WAY  COMMUNICATIONS  SYSTEMS 

Low-Frequency  Range 

25 

50  megacvcles 

.36  -  18  ft. 

(.’entral  Station 

I'P  to  .500  watts 

Mobile  Unit 

1-100  watts 

High-Fre(|ueney  Range 

148 

-  174  megacvcles 

6.3  -  .5.3  ft. 

Central  Station 

I'P  to  600  watts 

.Mobile  Unit 

1-50  watts 

RADAR 

( Ifepresentativ  e  ' 

rvpes  INed  in  (.'onnection  with  Ship  Navigation  and  .Aviation) 

Loran 

1.8 

2.0  megacycles 

.545  -  490  ft. 

Shoran 

210 

-  320  megacycles 

4.7  -  .3.1  ft. 

Microwave 

.3,000 

megacycles 

10  cm. 

Microwave  lO.OOO 

megacvcles 

.3  cm. 

The  above  tablt*  assumes  the  most 
hazardous  conditions,  and  also  in¬ 
cludes  a  substantial  margin  of  safety. 
\e\'ertheless,  electric  blasting  should 
not  be  carried  out  at  lesser  distances 
from  the  transmitter  unless  it  has  been 
determined  with  certainty  that  there 
actually  is  no  danger. 

Determining  the  Extent  of  the  Hazard 

The  minimum  firing  current  of  the 
commercial  electric  blasting  caps  now 
manufactured  in  this  country  is  about 
0.25  ampt're.  It  is  strongly  recom- 
iiKMuled,  howe\er,  that  nonelectric 
initiation  be  used  if  a  current-testing 
de\  ice  shows  more  than  0.06  ampere. 

The  most  satisfactory  testing  deyice 
is  a  radio-frecjueucy  ammeter.  If  one 
is  not  available,  however,  a  pilot  lamp 
which  lights  up  brightly  at  0.06  am¬ 
pere  mav'  be  substituted.  The  No.  48 
pilot  hunp  meets  this  retpiirement  at 
the  present  time. 

In  the  case  of  anv  particular  shot,  a 
dummy  electric  blasting  circaiit  should 
be  laid  out  and  the  test  device  inserted 
successively  in  place  of  each  cap.  On 
the  other  hand,  in  surveying  a  blasting 
area  or  testing  a  transmitter,  it  is  obvi¬ 
ous  that  conditions  should  deliberately 
be  made  as  hazardous  as  they  ever 
conceivably  could  be.  The  dummy 
circuit,  therefore,  should  consist  of  a 
straight  piece  of  wire  of  e.xactlv  half 
the  radio  wave  length"  with  the  test  de- 
v  iee  in  the  center  of  the  wire.  The 
ass(>mbly  should  then  b(‘  held  several 
fe(*t  off  the  ground,  parallel  to  the 
transmitting  antenna  and  as  close  to 
it  as  anv  blasting  would  ever  be  done. 
As  has  been  stated  previously,  electric 
blasting  is  not  recommended  if  the 
test  device  indicates  0.06  or  more 
ampere. 

The  presence  of  a  microwave  radar 
beam  can  most  readily  be  detected  by 
means  of  a  2-watt  neon  glow  lamp, 
such  as  the  present  NE-34  or  NE-36. 

It  has  betMi  found  extremely  difficult 
to  fire  electric  blasting  caps  by  means 
of  radar;  nevertheless,  it  is  advisable 
to  keep  tlu'in  out  of  a  radar  beam. 

“Due  to  end  effects,  the  wave  lenutli  is  some¬ 
times  sliglitlv  less  tlian  the  figure  ol)tained 
in  divitlim;  l.OOO.OOO  hv  the  frefjtienev  in 
kiloeseles.  or  1.000  hv  the  fretiuenev  in 
me^aeveles.  It  is  pood  praetiee,  tluTefon’. 
to  start  with  the  ealenlated  wire  lenuth  and 
tiien  cut  off  sliort  lenjjtlis  from  eaelt  end 
until  the  maximum  eurrent  is  reached. 


Mobile  Transmitters 

Under  favorable  conditions,  electric 
blasting  can  be  carried  out  with  com¬ 
plete  safetv  at  distatices  considerably 
less  than  those  listed  in  the  table  of 
distances.  This  fact  is  of  particular 
importance  in  the  case  of  mobile  radio; 
in  other  vv'ords.  it  would  often  be  un¬ 
realistic  to  restrict  the  operation  of 
these  tratismitters  to  the  same  limits  as 
for  much  more  hazardous  devices.  \o 
mobile  svstem  should  be  approved, 
however,  unless  it  has  been  shown 
without  (juestion  that  no  danger  exists. 

Transportation 

.\ll  available  evidence  indicates  that 
radio  is  not  a  hazard  i>i  the  transpor¬ 
tation  of  electric  blasting  caps  so  long 


as  thev  are  in  their  original  containers. 
This  is  because  the  wires  are  then 
coiled  or  folded  in  a  manner  which 
provides  highly  effective  protection 
against  current  induction.  Further¬ 
more,  almost  all  truck  bodies  and 
freight  cars  are  made  of  metal  and 
this  virtually  eliminates  the  penetra¬ 
tion  of  RF  energv’. 

If  vehicles  e(juipped  with  radio 
transmitters  are  used  in  transporting 
electric  blasting  caps  to  or  from  a  job, 
it  is  recommended  that  ( 1 )  thev  be 
carried  in  a  closed  metal  box,  and  ( 2 ) 
the  transmitter  be  turned  off  when  the 
caps  are  either  being  put  into  or  taken 
out  of  the  box.  To  protect  against 
shock  and  friction,  the  metal  box 
should  be  lined  with  a  soft  mateiial 
such  as  wood  or  sponge  rubber. 
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PUERTO  RICO’S 
WATER  SUPPLY  PROJECT 

Tile  development  of  a  multiple-purpose  construction  project 
to  provide  for  irrigation,  water  supply,  hydroelectric  power 
expansion,  and  flood  control  in  the  southwestern  region 
wi  II  lead  to  lar^e  economic  ^ains  throu  ^hout  the  Isl  and 


ALBERT  S.  KESHEN* 


Many  years  ago,  Puerto  Rieo  was 
cleserihed  by  the  Spaniards  who 
landed  there  as  the  land  of  rivers.  This 
description  is  still  appropriate,  for  the 
Island’s  average  rainfall  is  68  in.  an- 
niiallv;  in  some  sections,  it  reaches  a 
high  of  2.50  in.  Howe\er,  this  rain 
water  is  unevenly  distributed  —  some 
parts  of  the  Island  get  too  much  of  it 
while  others  receive  too  little. 

Tlu'  heaviest  rains  occur  in  the 

“58  Dniiarcsf  Sired 
Newark  8.  New  Jersex 


mountains  and,  at  times,  water  runs  oft 
them  in  veritable  torrents  to  form  the 
larger  rivers  of  the  coastal  plains. 
Most  of  this  rain  water  falls  on  the 
northern  slopes.  This  is  because  the 
central  range  of  mountains,  crossing 
the  Island  from  east  to  west,  precipi¬ 
tates  the  moisture  carried  hv  the  north¬ 
east  trade  winds.  As  a  result,  the  south 
coast  and,  to  .some  e.xtent,  the  north¬ 
western  elevated  coastal  area  extend¬ 
ing  from  .Areciho  to  Isabela  are  char¬ 
acterized  as  the  arid  regions  of  Puerto 


Hico.  Surface  water  for  industrial, 
municipal,  and  domestic  use  is  pre¬ 
sided  by  -51  rivers  and  1,200  streams. 
This  surface  water  also  offers  excellent 
opportunities  for  irrigation  purposes 
and  for  the  development  of  hydro¬ 
electric  power. 

The  correction  of  this  unbalanced 
distribution  of  rain  water  rerpiired 
action  b\’  the  Island’s  gosernmental 
authorities,  since  cooperative  action  by 
land  owners  would  not  be  sufficientlv 
effectis  e  to  achieve  the  results  desired. 


THE  SOUTHWESTERN  FKOJEC.T:  Upon  completion  in  June,  19.5.5,  Puerto  Rico’s  Southwestern  Project  will  provide  reservoirs  and  conduits 
for  the  collection  of  the  runoff  from  70  s<j.  mi.  of  mountainous  drainage  areas  located  northeast  of  the  Island’s  Uajas  Valley. 
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In  1908,  the  insular  authorities  initiated 
the  Public  Irrigation  Law.  It  incorpo¬ 
rated  large  areas  into  cooperative  dis¬ 
tricts  and  made  possible  the  financing 
of  large  storage  reserxoirs,  canals,  and 
control  work. 

The  Government’s  Objectives 

The  goxernment’s  subserpient  de- 
\  elopment  of  a  multiple-purpose  proj¬ 
ect  for  irrigation,  water  supply,  power 
expansion,  and  flood  control  in  the 
southwestern  region  is  expected  to  lead 
to  large  economic  gains  in  that  region 
and  in  the  Island  as  a  whole.  The  com¬ 
pletion  of  the  project  will  create  new 
lix  ing  space,  attract  new  industry  and 
commerce,  add  to  and  conserx  e  agri¬ 
cultural  lands  of  great  value,  prox  ide 
employment  for  additional  thousands 
of  people,  and  raise  the  standard  of 
living  of  everyone  in  the  area. 

Txvo  stages  of  this  program  haxe 
been  completed.  The  first  stage  pro- 
x  ides  for  the  irrigation  of  51,0(K)  acres 
of  land  on  the  .southern  coast.  The 
second,  the  Isabela  Irrigation  .Serxice, 


GUAYO  DAMSITE:  This  is  the  location  selected  by  the  Puerto  Rico  Water  Resources  Author¬ 
ity  for  the  construction  of  Guayo  Dam,  designed  as  a  concrete  structxire  of  the  gravity  type 
200  ft.  high  and  600  ft.  long,  requiring  the  placement  of  120,000  cu.  yds.  of  concrete. 


irrigates  abotit  8,300  acres  of  land  in 
the  northxvest  corner  of  the  island. 


The  third  stage,  the  Southxx’estern 
Project,  is  noxv  under  construction. 

Specifically,  the  principal  objectives 
of  the  Southxx'estern  Project  include 
the  reclamation  and  preserxation  of 
26,(KK)  acres  of  agricultural  lands;  the 
dexelopment  of  6',i  million  gallons  dailv 
of  potable  xvater  to  supplv  the  toxvus 
in  southxvestern  Puerto  Rico;  the  ad¬ 
dition  of  about  100  million  kiloxvatt- 
hours  of  hvdroelectric  energx'  per  ax  er- 
age  xvater  year  to  supplement  the 
supply  for  the  increasing  electric  poxver 
demand;  and  to  prox  ide  some  protec¬ 
tion  from  Hoods  for  propertv  in  the 
^auco,  .Ana.sco,  and  Loco  River  basins. 

All  of  the  obj(*ctives  are  in  line  xvith 
the  goxernment’s  present  effort  to 
strengthen  the  industrial  economy,  to 
offset  dependence  on  agriculture,  and 
to  keep  pace  xvith  the  Island’s  popu¬ 
lation  groxvth.  The  program,  knoxvn  as 
CJovernor  Munoz’s  “Operation  Root- 
strap,”  xvas  started  in  1948  under  tin* 
direction  of  the  Puerto  Rico  Dex  elop- 
ment  .Administration,  a  government 
agencx'.  More  than  225  nexv  factories 
haxe  already  been  established.  The 
goal  is  7(K)  factories  xvithin  ten  x'ears. 

The  Project  at  Yaiico 

The  Southxvestern  Projt'ct  at  Yauco 
xvas  begun  bv  the  Puerto  Rico  Water 
Resources  .Authority  in  1948  and  com¬ 
pletion  is  expected  in 


PREP.\R1\G  TO  DRILL:  Some  drill  operators  at  xxork  setting  up  a  drill  jumbo  preparatory 
to  blasting  a  round  in  one  of  tbe  tunnel  headings  on  the  Island’s  Southwestern  Project. 


line, 
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LINING  FAULT  ZON'F'S:  This  picture,  taken  inside  one  of  the  many  tunnels  under  con¬ 
struction,  shows  workmen  placing  forms  for  the  lining  of  fault  zones. 


will  pr()\  icU*  resenoirs  and  conduits  to 
collect  the  riinofF  from  70  s<j.  mi.  of 
monntainons  drainage  areas  located  in 
the  sontlnvest  central  region  of  the 
Island,  northeast  of  the  Lajas  \"allev. 
Most  of  the  runoff  will  be  collected 
from  a  watershed  of  40  s(|.  mi.,  located 
north  of  the  main  di\  ide  in  a  region 
where  the  rainfall  is  umisuallv  heavy. 
The  waters  will  he  di\i*rted  and  car¬ 
ried  through  the  divide  Iw  means  of 
4'3,400  ft.  of  tunnels,  at  an  elevation 
snfficientlv  high  to  develop  a  gross 
power  head  of  900  ft.  before  entering 
a  storage  reservoir  on  the  Yauco  River. 

The  flow  from  this  storage  reservoir, 
togetlu'r  with  the  runoff  from  the 
watersheds  of  the  upper  Yauco  and 
Duev  Rivers,  will  be  di\  erted  through 
a  pressure  tunnel  about  15,300  ft.  long 
to  a  second  power  plant  in  the  Tipper 
reach  of  the  Rio  Loco  Reser\oir,  de- 
\eloping  340  ft.  of  power  head.  The 
total  water  vield,  supplemented  bv 
the  runoff  from  8  sip  mi.  of  the  Rio 
Loco  watershed,  will  be  made  avail¬ 
able  for  irrigation  bv  gravitv  to  the 
Lajas  \’allev  area. 


Reserxoir  had  been  completed.  C'on- 
struction  work  on  the  Rio  Loco  Dam 
was  begun  in  July,  1952.  The  first 


section  of  irrigation  canals  in  the  sys¬ 
tem  is  now  in  the  course  of  construc¬ 
tion.  The  Guayo-Prieto- Yauco  tuunel 
is  being  driven  for  a  length  of  36,(X)0 
ft.  with  operations  at  three  headings— 
two  end  headings  and  one  interme¬ 
diate  heading,  the  latter  accessible 
through  a  construction  adit. 

Large  stocks  of  dynamite  are  main¬ 
tained  at  all  times  to  eliminate  the  pos¬ 
sibility  of  work  shutdowns  because  of 
insufficient  supplies  for  large-scale 
blasting  activities.  The  dynamite  is 
shipped  to  the  Island  in  boats  from 
the  United  States.  A  Puerto  Rico  Gov¬ 
ernment  regulation  restricts  the  un¬ 
loading  of  shiploads  of  dynamite  in 
San  Juan  Harbor  to  40,000  lbs.  each. 
Previous  to  the  adoption  of  this  regu¬ 
lation,  up  to  200, (XX)  lbs.  could  be 
unloaded  in  the  harbor  at  one  time. 
Under  present  conditions,  frequent 
shipments  of  dynamite  from  the  main¬ 
land  ha\  e  to  be  made  in  order  to  carry 
on  successfullv  a  construction  project 
of  this  magnitude. 

The  cost  of  the  o\erall  project  is 


INLKT  PORTAL:  The  inlel  portal  of  the  Guayo-Prieto- Yauco  tunnel  provides  access  to  the 
bore  which,  when  this  picture  was  taken,  had  progressed  to  a  lengtii  of  10,371  lin.  ft. 


Progress  to  Date 

At  the  time  of  the  writer’s  \  isit  in 
Februarv.  1953,  the  Southwi'stern 
Project  had  progressed  as  follows: 
The  Yauco  Dam  and  the  tunnel  from 
the  Yauco  Ri'servoir  to  the  Rio  Loco 
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OUTI^KT  PORTAL:  A  view  of  the  outlet  portal  of  Yaueo-Laco  tunnel  at  the  powerhouse  site. 
The  derriek  on  the  top  of  the  hill  is  employed  in  the  exeavation  for  the  surge  shaft. 

operations  art'  CJardncr-Dciixer  C.F99 


Explosives  Requirements 
Construction  work  rctpiiring  the  use 
of  explosives  includes  the  building  of 
five  dams  of  the  concrete  gra\  ity  type, 
ranging  from  60  to  2(K)  ft.  in  height; 
the  dri\  ing  of  65,()(K)  lin.  ft.  of  tnnnel 
varving  in  size  from  8  to  11  It.  in 
diameter;  the  erecting  of  two  hydro¬ 
electric  power  plants,  one  of  1(),(K)()- 
K\’A  capacitv,  •HO  net  head,  and  the 
other  of  2.5,0(K)-K\’,\  capacitv,  740  net 
head;  and  the  constructing  of  irriga¬ 
tion  and  drainage  svstems  for  the  im¬ 
provement  of  2,600  acres  of  land.  Most 
of  the  rock  encountered  on  these  va¬ 
rious  jobs  is  Nolcanic,  of  the  andesitic 


type.  One  of  the  tunnels,  the  Vanco- 
Loco,  traverses  a  serpentine  formation 
at  the  low  2,(KK)-ft.  le\el. 

The  drills  used  in  tunnel-driving 


drifters  mounted  on  a  (hirdner-Denver 
model  JABBT  jumbo,  and  DA-3.5  1-B 
drifters  mounted  on  a  DJB2  jumbo. 
Oeeasionallv,  ('F  8911  (hirdner-Denx  er 
drifters  are  used.  The  drills  are 
ecjuipped  with  Dl-in.  drill  steel  and 
Timken  detachable  bits.  In  the  harder 
rock  formations,  carbide  insert  bits  are 
employed.  .\ir  compressors  include 
four  \Vorthingtons,  tvpe  IX;  2,  1,.5(K)- 
c.f.m.;  two  Bnry.s,  tvpe  \’C’CK,  1,(KK)- 
e.l.m.;  and  several  ('hicago  Pneuma¬ 
tic  and  Ciardner-Denver  units  with 
.5(K)-c.f.m.  rated  capacitv. 


.\FTER  HOLIN’Ci  THHOl'CiH:  A  group  of  supervisors  and  workmen  pose  for  a  picture 
following  the  holing-throiigh  of  one  of  the  sections  of  the  Yaueo-Laeo  tunnel. 


Two  Types  of  Dynamite 

The  drill  holes  are  loaded  with  a 
stmiigelatin  grade  of  dynamite  with  a 
bulk  strength  of  60',,  packed  in  I'l 
by  8-in.  cartridges.  An  average  round 
for  tunnel  blasting  is  loaded  on  the 
basis  of  4.72  lbs.  of  dvnamite  per  1 
cn.  vd.  of  material  in  place,  or  19..54 
lbs.  per  1  lin.  ft.  of  tnnnel.  The  eharges 
are  primed  with  No.  8  electric  blasting 
caps  and  delay  caps,  from  first  through 
third  delay  periods.  The  leg  wires  of 
the  detonators  are  hooked  tip  in  a 
straight  parallel  connection.  Blasts  are 
fired  from  a  220-\()lt  .-\.C7  power  line. 

The  progress  being  made  on  the 
project  is  reflected  in  some  statistics 
for  the  outlet  portal  section  of  Prieto- 
Yauco  tunnel  from  the  start  of  work  in 
(Continued  on  page  123) 


estimated  at  $.32,0(K),()(X).  The  Puerto 
Rico  Resources  Authority  is  doing  all 
of  the  construction  work  on  dams, 
tunnels,  surge  shafts,  penstocks,  and 
powerhouses,  as  well  as  prtn  iding  the 
details  of  design.  The  hydroelectric 
part  of  the  work  is  being  done  by  force 
account.  Irrigation  ditches  are  being 
constructed  under  a  contract  awarded 
to  Southern  Construction  C.orporation 
of  Ponce,  Puerto  Rico. 
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In  secondary  drilling  . . . 

A  TRAVEL 
DRILL 

solves  serious  Problems., 
builds  bigger  Profits... 
sets  new  Economy  record 


THE  AFTEKN(K)\  CREW:  Just  before  going  on  shift  in  the  Evan  Jones  coal  mine,  the  afternoon  crew  paused  briefly  to  be  photographed 
beside  the  mine  entrance.  Despite  a  combination  of  transportation  and  weather  problems,  current  employe  requirements  total  more  than  2.50. 


1  lie  Evan-Jones  Coal  IVline 

(Continued  from  page  107) 

Clean  coal  from  the  jig  is  screened 
on  an  Allis  (dialmers  low-head,  three- 
deck  \ihrating  machine  where  it  is 
sized  and  dewatered.  The  top  deck  of 
the  screen  is  10  hv  4  ft.,  with  l)2-in. 
holes.  The  center  deck  is  10  hv  4  ft.. 


with  20-mesh  dewatering  cloth.  The 
bottom  deck  catches  water  and  re¬ 
turns  it  to  the  sump. 

(dean  coal  from  the  vibrator  top 
deck  is  chnted  to  a  bin  which  feeds 
to  the  railroad  cars.  Processed  minus 
1/2-iu.  coal  from  the  middle  deck  is 
mov  ed  bv  an  18-in.  convevor  belt  to 
any  one  of  five  bins  which  have  feed 


outlets  to  railroad  coal  cars. 

Production  Up  .35  Per  Cent 
In  Two  Years 

The  introduction  of  modern  mining 
equipment  and  methods  and  the  ca¬ 
pable  management  at  the  Evan  Jones 
coal  mine  are  key  factors  in  the  for¬ 
ward  strides  taken  by  the  .Alaskan  coal 
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Speed  ^  Economy  ^  Efficiency  ^  Safety 


1.  Drills  over  70  feet  per  hour  in  granite  gneiss  with  37-38  L.  A. 
hardness  test.  Experienced  jackhammer  operator  made  less  than  8 
feet  in  same  stone. 

2.  Replaces  6-8  jackhammer  operators  and  their  equipment;  elim¬ 
inates  much  shovel  operation  time.  Cuts  drilling  costs  over  50%. 

3  Travels  under  its  own  power.  Drills  from  quarry  floor  to  height 
of  33  feet.  Drifter  swings  in  104°  arc.  Entire  machine  driven  and 
operated  by  one  man. 

4  Eliminates  accidents  common  to  jackhammer  operators.  Oper¬ 
ator  works  in  covered  chair  at  least  6  feet  away  from  boulders 
being  drilled. 

Write  for  full  details  and  free  analysis  of  use  in  your  quarries! 


DRILLS  BOULDERS 
IN  ANY  POSITION 


Manufactured  and  Dtstributed  by 

TheTRAVEL  ORill  Co,.  Inc 


P.  O.  BOX  1124 


RALEIGH.  N.  C 


iiulustrv  ill  recent  years.  The  35  per 
cent  increase  in  coal  production  during 
the  last  hiennium  over  the  previous 
two  vears  is  mainly  due  to  the  in¬ 
creased  output  at  the  Evan  Jones  mine. 

In  general,  gold  has  been  Alaska’s 
chief  claim  to  fame  in  the  mining 
world.  However,  the  day  is  not  far 
distant  when  the  Evan  Jones  Coal 
Company,  allied  with  the  territory’s 
other  coal  producers,  will  have  carved 
an  important  niche  for  Alaska  in  the 
mining  industry. 

I'lioto^raplis  hv  William  Biixtoii 
and  .Manuel  Sweazv 

Puerto  Rleo  Water 

(Continued  from  page  121) 

Jidy,  1949,  through  January,  1953. 

N'uiiiIht  of  8-lir.  shifts .  2,406 

Progress,  lin.  It .  17,177 

Blasts  fired  .  2,688 

n_\nainite,  IBs.  fired . .i .  . .  .  334,991 

Progress  jxt  Blast,  lin.  ft .  6.39 

■Muek  removed,  eii.  yds .  71,981 

P^xeavation,  eu.  yds.  per  lin.  ft.  4.16 

The  loading  out  of  the  blasted  ma¬ 
terial  is  accomplished  by  the  employ¬ 
ment  of  an  Eimeo  No.  40  rocker  shovel 
which  empties  into  9()-cu.  ft.  Granby- 
tvpe  cars,  and  fotir  Eimeo  No.  21  load¬ 
ers  which  dump  into  45-cu.  ft.  Cranby- 
tvpe  cars.  The  loaded  cars  are  hauled 
outside  by  Atlas  5-ton  Type  A  storage 
battery  locomotives. 

This  brief  summary  of  the  work  that 
has  been,  and  is  being,  done  in  Puerto 
Rico  bv  the  Water  Resources  .Authoi- 


itv  is  representative  of  the  e.xpanding 
stature  of  the  Island  —  politically,  eco¬ 
nomically,  and  strategically.  It  also 
has  helped  to  further  strengthen 
Puerto  Rico’s  relations  with  the  United 
States,  both  for  the  advancement  of 
peace  throughout  the  world  and  in 
the  event  of  future  wars. 


INDUSTRIAL 

SEISMOLOGY 

HAROLD  H.  WHITE 

CONSULTING  ENGINEER 
1831  PICIIER  AVENUE 
JOPLIN,  MISSOURI 

Twenty-five  years  of  experience  in  field 
research  and  in  the  development  of  tech¬ 
niques  to  determine  the  effects  of  vibra¬ 
tions  from  blasting  with  industrial  explo¬ 
sives. 

Recordings  made  of  blasting  vibrations. 

Expert  testimony  supplied  in  cases  involv¬ 
ing  alleged  damages  induced  by  blasting. 
Author  of  a  recently  published  booklet,  "The 
Effects  of  Vibration  from  Commercial  Blasting." 
Copies  of  the  booklet,  at  $2.00  each,  will  be 
mailed  promptly  upon  receipt  of  written  re¬ 
quests  to  Harold  H.  White,  1831  Richer  Avenue, 
Joplin,  Missouri,  or  to  The  Vibration  Engineer¬ 
ing  Company,  Hazleton,  Pennsylvania. 


City  .  State 


T  ft  **»»**■*  — 


EXPLOSIVES  USERS— If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  Describing  Our  Services 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Pritm  Sch«<ful«  Accemponias  Irechur*; 

VIBRATION  ENGINEERING  COMPANY 

301  Hazleton  Notional  Bonk  Bldg.  Phone  5774  Hazleton,  Pa. 

Dr.  L.  Don  Leet,  President,  Harvard,  Mass. 


HAROLD  H.  WHITE 
1831  Richer  Ave. 
Joplin,  Mo. 


RANALD  E.  JONES 
Jinny  Hill  Rood 
Cheshire,  Conn. 


JOHN  W.  JONES 
10008  45th  Ave.,  N.E. 
Seattle  5,  Wash. 


D.  C.  TOYE 

C04  47th  Ave.,  N.E. 

Rortland  13,  Ore. 


NOT  JUST  A  BOOK 

A  COMPLETE  SYSTEM 

ESTIMATE 
CONSTRUCTION 
COSTS  WITH  SAFETY 

PRACTICAL  -  PRECISE  -  SAFE 
DEPENDABLE  •  RELIABLE 


Prepare  Construction  Estimates  ami  Reports 
by  the  application  ot  a  tried  and  proven  sys¬ 
tem,  that  presents  numerous  illustrations,  and 
examples,  ot  construction  piant  co.>ts,  work 
item  costs,  general  and  indirect  costs,  sum- 
mari/ation  of  costs,  cost  adjustments,  profit 
allowance,  write-up,  pricing  of  comiH'titixe 
proposals,  extensive  classified  construction 
work  check  lists,  broad  glossary  of  construc¬ 
tion  terms,  with  illustrated  supplement  of 
Spt'cial  Estimating  and  Ke|>ort  Komis. 

Order  a  copy  ot  Construction  Keixirt  No. 
432  -  Prcm.um  Edition  -  One  Volume,  704 
pages  8*'2"  X  11"  flexible  leatherette  binding 
with  marginal  index,  of  the: 

ROCHE  ESTIMATING  METHODS 

OeveloiX’d  through  forty-four  years  <»f  con¬ 
struction  expt'rience,  and  application,  to 
III  >re  than  $4,00(>,000.000.0(>  of  general 
engineering  and  heavy  building  construction 
work.  Information  of  this  class  is  not  readily 
available  from  other  sources.  The  price  is 
one  hundred  dollars  ($100.00)  delivered  in 
the  United  States,  Territories,  or  Possessions. 
Sjiecial  price  arrangement  for  copies  ship{X‘d 
to  Foreign  Countries,  and  sold  to  Libraries, 
Colleges,  Universities,  and  Iniixirters. 


W. EARL  ROCHE 

CONSTRUCTION  CONSULTANT 
General  [ngineering  Prajeefs 

Conitruction  Report, 

Work  investigation. 

Cost,  and  Appraisal, 

Estimating  System,  Installed 
Roche  Estimating  Manuals 
Special  Estimating  Forms 
Construction  Estimates 
Proposals  and  Bids 
Construction  Plant  Reports 
Special  Equipment  Reports 
Special  Work  Reports 
Quantity  A  Material  Surveys 


MAII,  THIS  COl’PON  TODAY 

ROCHE  ESTIMATING  METHODS 
128  Western  Avenue 
Glendale  1,  California,  U.  S.  A. 

The  undersiKiied  is  interested  in  securinx  a 
ei.py  nf  K(X:HE  ESTIMATI.NG  METHODS 
Consfnietion  KeiJnrt  No.  4?2. 

Indicate  by  plaeine  X  in  box  iielow 

1—  Enclosed  find  check  or  M.O.  lor  SI 00  to 
cover  cost  and  mail  to  aildrcss  below .  [  ) 

2—  Enclosed  find  purchase  order  and  mail 
copy  and  invoice  to  address  below .  [  ] 

■1— Provide  additional  information  or  advise 
address  where  copy  can  in*  insp»-ctcd .  [  ] 


Address _ 


_  Zone  State _ 
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or  mrkmgf  fu// f me  / 


Your  air  supply  stays  on  the  job  when  you  have  a  GARDNER-DENVER 
600.  Gardner-Denver  engineers  have  designed  it  to  operate  con¬ 
tinuously  without  the  services  of  a  specially  trained  technician  —  to 
deliver  full  600-foot  capacity  continuously  whether  on  6-,  8-,  12-  or  24- 
hour  service. 

Send  today  for  Bulletin  PC- 12. 


eON£  ro  THE  "HOSPITAL’? 


GARDNER-DENVER 


Gardner-Denver  Company,  Quincy,  Illinois 
In  Canada:  Gardner-Denver  Company  (Canada),  Ltd. 
14  Curity  Avenue,  Toronto  13,  Ontario 


THE  QUALITY  LEADER  IN  COMPRESSORS.  PUMPS  AND  ROCK  DRILLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 


THE  EXPLOSIVES  ENGINEER 


JULY-AUGUST,  1953 


Explosives  Up-To-Date 


New  Booklets  Just  Off  The  Press 


Here’s  the  latest  information  on  Hercules’  complete  line  of  explosives 
and  blasting  supplies  ...  a  total  of  80  pages  of  valuable  data  on  these 
products  for  mining,  quarrying,  construction,  and  seismic  explora¬ 
tion.  If  you  use  explosives  in  any  way,  these  two  new  booklets  are 
a  “must”  for  your  engineering  and  purchasing  departments.  Write 
for  free  copies  to: 


Explosives  Department 


HERCULES  POWDER  COMPANY 


'NCOPOQOA'^ED 

990  King  Street,  Wilmington  99,  Delaware 


X«b3-l 
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Tractoir  is  a  combination  35-hp  tractor  and  Roi-CLEVELAND  DR30  Wagon  Drill  puts 

105-cfm  compressor  that  takes  air  power  any*  deep  holes  down  faster,  with  less  air,  than  any 

where.  Here,  it  operates  a  Mobildrill  attachment,  other  wagon  drill  available.  Uses  4"  bore  Le 

a  lightweight  Le  Roi-CLEVELAND  wagon-drill  Roi-CLEVELAND  Drifter.  Has  strong  rotation, 

unit.  With  other  attachments,  Tractoir  can  also  powerful  hole-cleaning  ability,  and  high  drilling 

be  used  for  breaking,  tamping,  digging,  lifting,  speed  with  big  bits.  For  shallow  holes,  the  light- 

backfilling,  snow-plowing,  etc.  You  save  the  ex-  weight  Le  Roi-CLEVELAND  DR34  is  available, 

tra  cost  of  expensive,  specialized  equipment. 


You  can  gat  an  Airmostar  that's  exoctly  right 
for  your  job.  There  are  9  sizes — and  14  models 
—  60  cfm,  85  cfm,  105  cfm,  125  cfm,  185  cfm, 
210  cfm,  250  cfm,  365  cfm,  600  cfm,  gas  and 
diesel.  So  you  don't  have  to  penalize  yourself 
by  working  with  pressures  that  are  too  low  — 
or  by  operating  a  machine  that's  too  big  and 
too  expensive  for  the  job  to  be  done. 

Like  the  125-cfm  gas  unit  shown  here,  every 
Airmaster  is  powered  by  a  heavy-duty  Le  Roi 
engine  designed  espedally  for  compressor  service. 


L#  Roi-CLEVELAND  Paving  Braalcart  are 

available  in  sizes  from  18  to  80  lbs.  They  really 
pack  a  wallop  —  make  short  work  of  breaking 
up  the  hardest  concrete.  Protective  air  cushion 
in  front  end  assures  long  life.  Well  balanced 
for  easy  handling.  Operators  like  them  —  and 
get  more  done. 


U  RoNCUVELAND  Sinker*  are 

available  in  sixes  from  18  to  80 
lbs.,  with  performance  advan¬ 
tages  you  want.  They  use  less  air. 
They're  easy  to  handle  —  oper- 
otors  don't  tire  as  easily.  And 
Le  Roi-CLEVELAND  Sinkers  have 
what  it  takes  to  drill  more  feet 
per  shift:  Strong  rotation.  Power¬ 
ful  blow.  High  drilling  speed. 


and  air  tools  with  a  wallop 

. . .  team  up  LeRoi  Airmaster  Compressors 

and  Le  Roi-CLEVELAND  Air  Tools 

'S/iieeaC  co4C(i 


can’t  beat  Le  Roi  Airmasters,  when 
it  comes  to  producing  air  at  low  cost! 
And  you  can’t  beat  Le  Roi-CLEVELAND 
Air  Tools,  when  it  comes  to  knocking  out 
extra  footage!  Together,  they’re  a  thrifty 
team  that  stays  on  the  job,  hard  at  work, 
day  in  and  day  out — costs  you  less  to  own 
— increases  your  production  per  man-hour. 

When  it  comes  to  selecting  an  Airmaster, 
you  can  match  your  job  requirements  ex- 
artly  with  the  size  that  lets  you  do  the  most 
work  at  the  least  cost.  That’s  because  Le 
Roi’s  expanded  Airmaster  line  gives  you 
the  industry’s  widest  range  of  portable 
compressors  to  choose  from. 

Every  model,  every  size  provides  these 
well-known  Airmaster  advantages:  Full- 
pressure  system  that  delivers  all  the  air  you 


call  for,  when  you  call  for  it.  Conservative 
rating  that  provides  ample  power  reserve 

—  for  lower  fuel  consumption,  less  main¬ 
tenance,  lower  operating  costs.  Magneto 
ignition  that  gives  you  quick,  easy  starting 

—  saves  time  —  lets  you  get  going  faster. 

You  make  the  most  of  Airmaster  per¬ 
formance,  when  you  use  Le  Roi-CLEVE¬ 
LAND  Air  Tools.  Their  exclusive  valve 
action  assures  low  air  consumption,  high 
air  pressure  at  the  tools.  They  really  stand 
up,  too  —  break  more  pavement,  dig  more 
clay,  drill  more  rock,  tamp  more  fill. 

Put  this  combination  to  work  on  your 
next  project  —  and  hold  costs  down.  See 
your  Le  Roi  distributor.  VC'rite  for  latest 
bulletins. 


Comprgssor* 
Rock  Drills 
Troctair 
Engines  . .  . 


W  M  J  A  Subtidiary  of  Wmttinghouse  Air  Brake  Co. 

Plantt:  MILWAUKEE  •  CLEVELAND  •  GREENWICH  •  OHIO 


Nation-Wide  Sales -Service  Network 


ALABAMA:  Birminghom,  Mobile  —  ARIZONA:  Phoenix  — 
ARKANSAS:  Little  Rock  —  CALIFORNIA:  Bakersfield,  Long 
Beach,  Los  Angeles,  San  Francisco  —  COLORADO:  Denver, 
Grand  Junction  -*  CONNECTICUT:  Hartford  —  FLORIDA: 
Jacksonville,  Miomi,  Tompo  —  GEORGIA:  Augusta,  Decotur— 
IDAHO:  Boise,  Idaho  Falls,  Twin  Falls— ILLINOIS:  Chicago— 
INDIANA:  Indianapolis  —  IOWA:  Cedar  Rapids,  Des  Moines, 
Waterloo  —  KANSAS:  Great  Bend,  Kansas  City,  Pratt,  Wichita 

—  KENTUCKY:  Lexington,  Louisville  —  LOUISIANA:  New 
Orleans,  Shreveport  —  MAINE.  Augusta  —  MARYLAND: 
Boltimore,  Hyattsville  —  MASSACHUSETTS:  Hyde  Park,  New¬ 
ton  Highlands,  Worcester— MICHIGAN:  Detroit,  Grond  Ropids 
—MINNESOTA:  Duluth,  Minneapolis  —  MISSISSIPPI:  Jockson 

—  MISSOURI:  Joplin,  St.  Louis  —  MONTANA:  Billings,  Great 
Falls,  Kalispell,  Missoula  —  NEBRASKA:  Omaha  —  NEW 


HAMPSHIRE:  Manchester  —  NEW  JERSEY:  Cranford,  Kingston 
—  NEW  MEXICO:  Albuquerque  —  NEW  YORK:  Albany, 
Binghamton,  Buffalo,  Long  Islond  City,  Newburgh,  Rochester, 
Saugerties,  Syracuse,  Whitesboro,  Woodside  (L.l.)  —  NORTH 
CAROLINA:  Charlotte  —  OHIO:  Cincinnati,  Clevelond,  Colum¬ 
bus,  Dayton,  Toledo  —  OKLAHOMA:  Oklahomo  City,  Tulsa  — 
OREGON:  Portland— PENNSYLVANIA:  Bethlehem,  Harrisburg, 
Philadelphia,  Pittsburgh  —  RHODE  ISLAND:  Providence  — 
SOUTH  CAROLINA:  Columbia  —  SOUTH  DAKOTA:  Rapid 
City,  Sioux  Falls  —  TENNESSEE:  Chottonooga,  Knoxville, 
Memphis,  Nashville  —  TEXAS:  Dallas,  El  Poso,  Houston, 
Lubbock,  Son  Antonio  —  UTAH:  Solt  Lake  City  —  VIRGINIA: 
Richmond,  Roanoke  —  WASHINGTON:  Seattle,  Spokone  — 
WEST  VIRGINIA.  Clarksburg,  South  Chorleston  — WISCONSIN! 
Milwaukee  —  WYOMING:  Casper. 


The  CP*55  Diamond  Drill  —  Equally  efficient 
for  blast  hole  and  exploratory  drilling.  Faster 
than  any  other  drill  in  its  class,  the  CP-55  is 
powerful  yet  light-in-weight  .  .  .  has  a  CP 
Rotary  Air  Motor  that  requires  minimum  air 
per  foot  drilled.  Delicate  bit  control  affords 
high  core  recovery  and  reduces  bit  replace¬ 
ment  costs.  Self-aligning  rod  puller  for  holes 
deeper  than  100  feet.  Conservatively  rated  at 
500  feet  with  E  Rods  and  EX  Fittings. 


CP-IS  Diamend  Cor* 
Drill  —  capacities  to 
22S0  ft.  with  E-EX 
fittings. 


Designed  for  mineral  prospecting  and  locat¬ 
ing  extensions  of  existing  deposits,  the  skid 
mounted  CP-8  and  15  Diamond  Core  Drills 
are  engineered  to  withstand  the  continued 
high  drilling  speeds  made  possible  by  Bortz 
bits.  They’re  available  with  gas,  diesel  or  elec¬ 
tric  drive  for  surface  drilling  and  air  drive  for 
underground  use.  Bolted  frame  construction 
permits  disassembly  for  transporting  to  re¬ 
mote  sites.  Both  models  are  also  available 
with  hydraulic  or  screw  feed  swivel  head. 
Chicago  Pneumatic  Tool  Company,  8  East 
44th  Street ,  New  York  1 7,  N.  Y. 


CP-8  Diamond  Coro 
Drill  —  capacities  to 
1250  ft.  with  E-EX 
fittings. 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 
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SUPER  HEAVYWEIGHT  This 
90  lb.  bruiser  will  knock  the 
starch  out  of  those  tough, 
heavily  reinforced  concrete 
sections. 


HEAVYWEIGHT  Strikes 

foster,  heavier  blows  than  com¬ 
parable  breakers.  Is  easier  to 
hold  and  operate.  Raps  right 
through  the  toughest  jobs. 


MEDIUM  WEIGHT  A  hard¬ 
hitting  but  very  easy-handling 
Breaker  designed  for  thin- 
section  concrete  and  other  av¬ 
erage  demolition  jobs. 


Permits  higher  drilling  speeds 
with  lower  air  consumption. 
Effectively  lowers  drilling  costs. 


WHEN  DEMOUTION  IS  YOUR  AIM! 


the  world’s  finest  Sheeting  Driver! 

Joy  Breakers  offer  less  jarring  and 
operator  fatigue  .  .  .  less  maintenance 
and  replacement.  Interchangeability 
of  parts  allows  a  smaller  parts  inven* 
tory.  •  Descriptive  bulletins  tell  all. 
Write  Joy  Manu/aeturing  Company, 
O/iVer  Building,  PitUhurgh  22,  Pa.  In 
Canada:  Joy  Manufacturing  Company 
{Canada)  Limited,  Galt,  Ontario. 


Joy  Paving  Breakers  are  cadmium- 
plated  inside  and  out — and  you  know 
what  that  means.  The  cadmium  stops 
rust  and  corrosion,  prevents  scoring, 
and  speeds  up  the  running-in  of  the 
new  tool.  Lubrication  is  controlled  by 
the  throttle.  Each  movement  actuates 
a  mechanism  which  shoots  the  proper 
amount  of  oil  to  all  working  parts. 

You’ve  a  dual-purpose  tool  with  a 
Joy  Breaker,  too.  Swap  the  chuck 
housing  for  a  driving  shoe  and  guide, 
and  .  .  .  PRESTO  .  .  .  you’re  holding 


Meet  the  Bucyrus-Erie  50-R  .  .  .  the  new  rotary  member  of  the 
world’s  most  famous  line  of  blast  hole  drills.  Designed  for 
drilling  9-  to  12-in.  holes  in  quarries  and  mines,  it’s  your 
solution  to  the  problem  of  high  preparation  costs.  Look  at 
this  list  of  star-studded  advantages: 

1  ,  FLEXIBILITY  in  feed  and  rotation  speed  permits  drill  to  work  at 
maximum  efficiency  in  various  types  of  material  .  •  •  prevents  bit 
deflection. 

2.  SMOOTHER,  MORE  UNIFORM  DRILL  HOLES  greatly  reduce  loading 
time,  enable  you  to  set  charges  where  you  want  them.  Powder  re¬ 
quirements  are  reduced. 

SPEEDIER  BANK  PREPARATION.  Drill  bits  are  of  the  rotating-cone 
oil-well  type.  Cuttings  are  cleaned  from  the  hole  by  air  —  your  bit 
is  constantly  cutting  virgin  rock. 

4.  NO  WATER  PROBLEM.  The  50-R  drills  dry.  Costly  piping  layouts 
or  expensive  woter  haulage  are  eliminated.  You  need  worry  no  more 
about  winter's  freezing  temperatures. 

TOP  MOBILITY  FOR  BETWEEN-JOB  MOVES.  A  self-propelled  unit, 
the  50-R  is  mounted  on  crawlers,  chain  driven  from  the  main  machin¬ 
ery.  Each  tread  is  independently  controlled  by  an  air-operated  friction 
clutch  and  brake. 

6*  FAST*  EASY  SETUPS.  The  all-steel,  electric-welded  54-ft.  derrick  is 
raised  and  lowered  by  an  electric  motor.  Three  hydraulic  jacks,  7 
inches  in  diameter  with  a  42-in.  stroke  and  capable  of  a  22-in.  lift, 
raise  and  level  the  rig  before  drilling.  12ES3C 


There  are  many  more  50  R  fea¬ 
tures  you  should  know  about. 
For  complete  information  write 
us  soon. 


BUCYRUS-ERIE  COMPANY 

South  Milwaukee,  Wisconsin 


